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AIMS. SCOPE AND METHODOLOGY 
The present study is intended to bring at one place, in 
the form of annotations, most of the significant literature 
that are available on "Cereal production in India". Although 
this bibliography is selective in nature, attempt has been 
made to cover almost all the aspets of cereals in India. 
I am confident that this bibliography will be useful to 
all those who have some interests in the field of cereal 
production in India. The material on this topic has been 
selected from various sources. These are Maulana Azad 
Library, Seminar Libraries of Department of Geography, 
commerce and Botany and ICAR library. New Delhi. 
STANDARD FOLLOWED 
As far as possible the international standard has been 
followed. After searching the literature, entries were 
recorded cm 2 0 x 12 cm. cards. The entries in the 
bibliography contains abstracts giving essential information 
about the articles. Each entry has been given a subject 
heading. The subject Headings are derived on the basis of 
indexable terms and with the help of Sear's list of subject 
Headings. 
ARRANGEMENT 
The bibliography is in three parts. Part one deals with 
the importance and classification of cereals, various 
aspects of cereal production like, Diseases, Insects and 
Pest control. Weed control. Fertilization, Cultivation, 
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Irrigation, Harvesting, Climate and Soils etc. Part two 
deals with bibliography, Entries in bibliographical part 
have been arranged alphabetically according to their subject 
Headings. Almost letter by letter method is followed under 
specific subject Headings. The entries are serially numbered 
to facilitate location of an item through index given in 
part three. Each bibliographical entry contains the 
following items of information. 
a) Serial number 
b) Name of author/authors (a semi colon (;) in 
between the authors) 
c) A full Stop (.) 
d) Title of the article including Sub-title, if any. 
e) A full stop (.) 
f) Title of the periodical in abbreviated form 
g) A full stop (.) 
h) Volume number 
i) A colon (:) 
j) Issue Number 
k) A coma (, ) 
1) Months of periodicity in abbreviated form, if available 
with article 
m) Year of periodical publication 
n) A coma (,) 
o) Inclusive pages of articles. 
Ill 
Specimen entry is given below 
CEREAL PRODUCTION, DIVERSITY, GENETIC/GEOGRAPHIC, MAIZE 
1. Prasad, S.K.; Singh, T.P. and Haque, M.N. Genetic diversity 
in relation to geographic diversity in maize. Ind.Jl.Agri.Sc. 
58:1, Jan 88, 4-6. 
INDEX 
Par t t h r e e of b i b l i o g r a p h y c o n t a i n . Author, T i t l e and 
Subject Indexes in a lphabet ical Sequence. Each Index guides to 
the spec i f ic en t ry / en t r i e s in the bibl iography. 
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I N T R O D U C T I O N 
The cereals are crop plants belonging to the grass 
family (Gramineae) that are grown for their edible starchy 
seeds. The term cereal applies to the entire plant as well 
as the grain, and it is also loosely applied to the grain 
products. Grain is a collective term applied to cereals. The 
cereal grains are wheat, rice, maize, rye, barley, oats, 
grain sorghum, and various millets. 
Cereal grains dominate world agricultural production 
because they directly or indirectly provide a large portion 
of the human sustenance. They are by far the most important 
source of concentrated carbohydrates for man and beast. 
Cereals are the chief items in the diet for many people, 
because they are a comparatively cheap source of 
calories. Grains represent the flexible fraction in the feed 
ration of the domestic animals which supply meat, milk, and 
other food products. Cereals also are used as forage for 
livestock. 
A large percentage of the world population subsists 
mainly on either wheat, rice, or maize. Consumption of wheat 
as a food generally increases as a nation develops from a 
totally agrarian mode of life to a diversified one. Wheat is 
an important basic food item in India as well as other 
countries. Rice is an essential food for a large segment of 
the world population. Many people in the poorer, more 
thickly populated areas of the rice-growing regions depend 
almost entirely on rice for their subsistence. The 
inhabitants of some countries depend primarily on corn, rye, 
barley, grain sorghum, or millets for their main staple 
food. 
HISTORY OF THE CEREALS; 
Cultivation of all the cereal grains except oats and 
rye began before the dawn of history. Wheat, barley, and 
millets were cultivated in many parts of the old World 10-15 
thousand years before the Christian era. Cultivation of the 
cereal grains was already a highly developed art by the time 
of the first written histories of the Greeks and Romans. All 
important civilization were founded on the basis of one or 
another of the cereal grains. When man learned to cultivate 
cereals he did not have to wander in search of food. Cereal 
production gave him a stable mode of life and the leisure 
that nurtured arts crafts, and sciences. Babylonia, Egypt, 
Greece, and Rome were all based on the growing of wheat, 
barley, and the millets; the ancient cultures of India, 
China and Japan were based on the rice crop. The pre-
columbian people of the Inca, Maya, and Aztec civilizations 
in the New World depended on Indian corn (maize) for their 
daily bread. 
The cereals contained carbohydrates, proteins, fats, 
minerals, and vitamins. Whole-grain cereals come closer to 
being in themselves an adequate human diet than any other 
plant product, although heavy consumption of unmilled wheat 
and rice often leads to digestive troubles. Famines and food 
shortages have long been associated with failures of the 
cereal crops upon which man depends for a large proportion 
of his total food. As man migrated, he carried cereal seeds 
to new regions, spreading them over the world wherever they 
could be grown. 
TYPES OF CEREALS; 
WHEAT: 
Wheat grain is very nutritious; being richer in 
proteins than rice and most other cereal grains. Wheat is 
used in preparing a variety of foods, especially in northern 
and central India where most of the wheat is grown. 
Wheat has been grown in India and Egypt from very 
ancient times. It is a very widely grown crop in the world 
at present. In India it is grown in all States except 
Kerala. The States leading in wheat production are Punjab, 
Uttar Pradesh and Madhya Pradesh. Wheat occupies 15 per cent 
of the total acreage of all foodgrains in India. 
Habit of Growth; 
Wheat is an annual plant; that is, from seed it will 
mature, bear seed, and die during one growing season. The 
plant attains a height of 3 to 6 feet depending on soil 
fertility and climate. 
Soil and Climate; 
Wheat produces higher yields on fertile, fine-textured 
soils. As a dry-land (not irrigated) crop it grows best on 
clayey soils. Under irrigation it can be grown even sandy 
soils. Cloudy weather during the rapidly growing stage is 
conducive to the development of wheat rust diseases. Very 
low temperature during flowering results in low seed 
setting. 
Cultural Practices; 
In Maharashtra and Northern Mysore State, land is 
prepared for wheat in the same way as for rabi (winter) 
jowar. In Northern India, land is prepared for wheat by 
frequent ploughing, after harvest of the previous crop. 
Wheat in general requires a firm, fine seed bed and 
therefore in black soil areas, frequent harrowings are given 
during the monsoon for getting a firmer seed bed. In North 
India a firm seed bed is attained by running a plank over 
the land before sowing. 
Sowing is done at the end of October after heavy 
showers are over. The crop is established by drilling or by 
dropping the seed behind the plough. The seed rate per acre 
is 40 to 50 pounds. The usual distance between two lines of 
wheat is 9 to 12 inches. A lower seed rate can be used in 
the case of varieties which tiller profusely and in areas of 
lower rainfall. Lower seed rates often result in higher 
yields. 
Irrigated what is usually sown in dry soil and 
irrigation water is given immediately afterwards. The main 
disadvantage of this system is the development of a soil 
crust which may delay or prevent seed germination. In such 
circumstances it is better to break the crust by running a 
tooth harrow after irrigation. 
Fertilization; 
Usually under dry-land conditions, wheat usually is 
neither manured nor top-dressed with fertilizer; but 
irrigated wheat responds very well to green manuring, the 
application of farmyard manure, and to top-dressing with 
fertilizer. Even for dry-land wheat, the application of a 
small quantity of nitrogenous fertilizer before sowing or at 
the time of sowing has given good results. It is preferable 
to apply fertilizers in two doses, once at the time of 
sowing and another's at the time of tillering. For the dry-
land crop, the application of about 50 pounds of ammonium 
sulphate per acre is found to be advantageous. The response 
to phosphatic fertilizer has been variable. 
A soil test should be made to be more certain of the 
proper fertilizer recommendation. 
Irrigation; 
Wheat is usually irrigated in areas where there are 
facilities for lift or flow irrigation. The economic dosage 
of irrigation water for wheat is about 10 to 15 acre-inches. 
Applying 2 to 3 acre-inches of water at each of four or five 
times during the growing season gives good results. Giving 
water after the wheat has flowered may render the crop 
susceptible to diseases and to lodging. 
HarvestinQ; 
Wheat matures in about three and a half to five months, 
requiring less time in the South than in the North. The 
yields of what per acre are usually more in the North as 
compared to the South. The crop is harvested by uprooting or 
cutting the plants with a sickle close to the ground. 
Threshing is usually done under the feet of bullocks, but it 
is more advantageous to use simple bullock-drawn threshers. 
The yield of dry-land what is about 1,600 pounds per acre 
and that of irrigated wheat about 2,500 pounds per acre. 
Varieties; 
Major botanical types of wheats grown in India are 
Vulgare and Durum. These types are further classified 
according to gluten content into soft and hard, and 
according to colour into red and white. Hard white varieties 
are grown mainly in Northern India, while hard red 
varieties are grown in Northern Mysore and South 
maharashtra. 
RICE: (Oryza sativa): 
Rice is one of the oldest cultivated crops of the world 
and most of the people of India depend upon rice as their 
main source of food. Rice is rich in easily digestible 
starch, but it is low in protein and fat. Although the 
fodder quality of the straw is inferior, it is used as the 
main source of cattle feed. Rice is consumed in various 
forms but mainly it is boiled before being eaten. 
Distribution; 
The limiting factor in the distribution of rice is 
temperature and water, it is the main cereal crops of Asia 
just as wheat is an important crop of Western countries. 
North-Eastern India is assumed to be the original home of 
rice. In India rice is grown in almost all States. Bihar, 
West Bengal, Madhya Pradesh, Orissa, and Uttar Pradesh are 
the leading States in acreage; while Andhra Pradesh, Madras, 
Mysore and Kerala lead in average yield per acre. Rice 
occupies 40 per cent of the total acreage of food grains in 
India. In spite of all this area and production, India is 
not self-sufficient in rice. Almost every year India imports 
a few million tons of rice from Burma, Thailand, and the 
United States of America. 
Habit of Growth; 
Rice is an annual plant. It attains height of 2 to 6 
feet, and in favorable conditions may have as many as 3 0 to 
40 tillers (new rice plants arising from the seed plant) . 
Paddy is rice with the hull on; after the hull is removed it 
is called rice. After the hull is removed, it is useless for 
use as seed. In every State there are numerous varieties of 
varying size, shape and colour of grains. Some varieties are 
scented. 
Soil and Climate: 
As far as soil requirement is concerned, rice will grow 
in almost any place. It grows in a variety of soils provided 
water is available and temperatures are warm. It thrives on 
sands to clays, from acidic to alkaline soils, and from open 
to poorly-drained soils. However, it does best on medium 
textured soils with a clay substratum. Surface soil should 
be well drained. 
As far as climate is concerned, high humidity and 
moderately high temperatures are the most favorable 
conditions for good growth of rice. The average temperature 
during the growing period should be about 70°F. 
Rice is cultivated throughout the year where water is 
available and temperature conditions are favorable. However, 
there are two important seasons: one from June to September 
and the other from December to April. 
Rice being a water-loving plant, water is the most 
important factor for its growth. In irrigated areas, it is 
believed that there must be a continuous flow of water in 
rice fields. This belief is due mainly to weed growth and 
cracking of soil when there is too little water in the rice 
fields. 
Cultural Practices; 
Rice is established either by broadcasting or drilling 
the seeds or by transplanting the seedlings. The method 
followed depends upon the climatic conditions and water 
supply in the tract. In general the system of rice 
production can be divided into three headings, dry-system, 
semi-dry system, and wet system. 
Fertilization; 
Rice responds well to manuring and fertilization. 
Manure to the extent of ten cartloads per acre has been 
found to be quite beneficial. Green manuring can be 
accomplished by growing green-manure crops in the field or 
by applying green material grown on another field. In 
addition to a basal application of either green-manure, 
farmyard manure, or compost, a top dressing with nitrogenous 
fertilizers is recommended. The application of nitrogenous 
fertilizers in combination with phosphatic fertilizer has 
given higher yields than when each was added separately. 
Response to potassic fertilizer has been good in a few 
tracts. 
The most efficient use to fertilizer can be obtained 
only after a soil test has been made. It the soil test 
results are low in nitrogen, medium in phosphorous, and 
medium in potassium, the recommendation of rice is 40 
pounds of N, 20 pounds of P2°5' ^^^ ^^ pounds of K2O per 
acre. 
Harvesting; 
When the rice crop is almost ripe, it is harvested by 
cutting with a sickle close to the ground. After drying, 
threshing is done under bulllock's feet or by beating out of 
the grain by hand on a log. Harvesting can also be done by 
using a rice thresher. 
Varieties; 
There are many varieties of rice grown in India. 
Varieties grown in low-lying areas, heavy areas, and in 
irrigated areas are usually late, fine, and may be scented. 
Varieties grown in high-lying areas are early and of a 
coarse type. Different varieties are recommended for 
different tracts in every State. The nearest Agricultural 
officer will be able to give the name of the varieties of 
rice that are best adapted to your farm. 
Japanese Method; 
A method known as the Japanese method of rice 
cultivation is being popularized throughout India, it is a 
method whereby all improvements, from raising seedlings to 
harvesting are integrated to get higher yields. The special 
features of this method are as follows: 
1) Use of bulky manure or compost to the extent of 
ten cartloads per acre, or the use of green 
manuring crops; 
2) Raising of seedlings on well-manured and heavily 
fertilized well-drained seed beds ; 
3) Use of a low seed rate by selecting firro, heavy, 
and viable seeds with high producing ability; 
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4) Line planting; 
5) Inter-cultivation with hand hoes; 
6) Top dressing with nitrogenous fertilizers in 
adequate doses just before flowering of the rice 
plant. 
A special drive is being organized every year 
throughout India to cover as large an area as possible under 
the Japanese method or rice cultivation. 
MILLETS; 
The millets include Jowar, bajra, rabi, maize, and many 
minor millets. As a group, they comprise almost 45 per cent 
of the acreage planted to foodgrains in India. About 98 per 
cent of all millets are grown under dry-land (rainfed) 
conditions. 
Jowar (Great Millet, Sorghum) (Sorqhixm vulqare) 
Jowar is a dual-purpose crop. It yields good quality 
grain for human and animal consumption and a fair quality 
fodder for cattle. Jowar is grown on almost 43 million acres 
in India. This represents about half of the acreage of all 
millets. 
Distribution: 
Jowar originated independently in Africa and in India. 
It is reported to have been cultivated in Egypt 2,000 years 
before Chirst. Jowar is grown mainly in Madhya Pradesh, 
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South Gujarat, Maharashtra, Andhra Pradesh and Mysore State. 
Habit of Growth; 
Jowar is an annual grass with a height of 4 to 16 feet. 
Some varieties have juicy stems and others have pithy ones,-
head types also very. The root system is fibrous as in other 
millets, 
Soil and Climate; 
Jowar grows better on loam and clay soils. In heavy 
rainfall regions, however, it can be grown on sandier soils. 
Rabi (winter)jowar is grown mainly in clay soils. 
Cultural Practices; 
Land for Kharif (summer) jowar is prepared by shallow 
ploughing or by frequent harrowing. Application of five 
cartloads of farmyard manure or compost has given good 
results. Farmyard manure is usually mixed with soil at the 
time of preparatory tillage. In South India, jowar is sown 
in April when pre-monsoon showers are received. June to July 
sowing is practiced in North Mysore, South Gujarat, Madhya 
Pradesh and Andhra Pradesh. The seed rate in dry tracts is 
usually 6 to 8 pounds per acre and the seed is sown by mens 
of a drill. Spacing between two lines is 18 to 24 inches. In 
fertile soils and in well-assured rainfall tracts, the crop 
is often established by dibbling the seed. Spacing may be 18 
inches both ways. Jowar is established by broadcasting in 
some areas and by transplanting seedlings in some parts of 
Madras. 
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Jowar seed should be treated with sulphur to prevent 
smut disease. Jowar is usually sown mixed with red gram, 
green gram, or black gram. Fertilizers can be applied to 
Kharif (summer) jowar with advantage. An application of 100 
pounds of ammonium sulphate and 100 pounds of superphosphate 
per acre has given very encouraging results. In some tracts, 
an application of 200 pounds of ammonium sulphate per acre 
is recommended. Fertilizers are applied in two does. The 
first dose is given before sowing and the second six to 
eight weeks after sowing. 
Harvesting; 
Harvesting of Kharif (summer) jowar starts in the month 
of October and continues up to December. Rabi (winter) jowar 
is harvested in February to March. The crop is cut close to 
the ground and collected at one place. Ear heads are cut off 
and threshed under the feet of bullocks or under a stone 
roller. The use of a stone roller is the cheaper and quicker 
method. Kharif (summer) jowar yields about 1,200 pounds of 
grain and 3,500 pounds of dry fodder per acre. Rabi (winter) 
jowar yields about 600 pounds of grain and 1,500 pounds of 
fodder per acre. The quality of both grain and fodder of 
rabi (winter) jowar is better than that of kharif (summer) 
jowar. The yield of irrigated jowar may go up to 2, 000 
pounds of grain per acre. 
There are numerous varieties of jowar. They are named 
according to colour, size, and shape of the grain, and also 
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according to the shape of the ear head. 
BAJRA (Pearl millet) (Pennisetiim tvphoideum) 
Bajra is grown mainly for its grain; the quality of 
fodder being comparatively inferior. The grain contains more 
protein than jowar grain. 
Distribution: 
The origin of this crop is not fully known. It may have 
originated either in Africa or India or both countries 
independently. Gujarat, Mysore, Andhra Pradesh, Maharashtra, 
Raj asthan, Punjab and Madhya Pradesh are the major bajra 
growing States. 
The growth habit of bajra is similar to that of jowar. 
The root system is fibrous like jowar. 
Soils and Climate; 
Bajra is mainly a Kharif (summer) season rain-fed crop, 
and is also grown under irrigation in some areas. It does 
well on loam and sandy soils. This is a crop of short 
duration which requires less rainfall than most crops, and 
plenty of sunshine. Heavy rainfall during the early stage of 
growth and during the ripening stage reduces the growth and 
quality of grain. In Gujarat, Rajasthan and Uttar Pradesh it 
is sown with the arrival of first showers. In Maharashtra 
and Mysore sowing is delayed to the month of July or early 
August. 
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cultural Practices; 
Land is prepared by shallow ploughing or by two or 
three harrowings. Application of farmyard manure is quite 
common in Maharashtra and Gujarat. Sowing is done by means 
of a drill, keeping 9 to 15 inches between two lines. Seed 
rate varies from 8 to 10 pounds per acre. In the North, 
sowing is done behind the plough. In some parts of the 
South, transplanting is done as in the case of jowar. The 
seed is commonly sown mixed with red gram (tur) , mong or 
mathi. 
Harvesting; 
Harvesting is done is September or October. The yield 
varies from 700 to 800 per acre. Irrigated bajra, with good 
manuring and liberal top dressing may yield as much as 2,000 
pounds per acre. 
Varieties; 
Local varieties are usually grown in different parts of 
the country. Hybrid varieties of bajra are now being 
produced for India and information on sources of seed may be 
obtained by writing to the Indian Agricultural Research 
Institute, New Delhi. Varieties are classified according to 
the size of the grain, colour of the grain, and the length 
of ear head. 
RAGI ; (Finger millet) (Eleusine caracona) 
Ragi is an important cereal crop of South India. It is 
a hardy cereal and yields a good quality, of grain for human 
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food as well as a fair quality of fodder for cattle. Ragi 
seed is quite nutritive but is coarse as compared to other 
cereals. Ragi is grown mostly in Mysore, Madras, Andhra 
Pradesh, Maharashtra and Orissa. 
Soils and Climate; 
Ragi is cultivated in various kinds of soil, although 
sandy soils are more suitable. Black clayey soils are not 
suitable when there is poor drainage. Red sandy loams are 
supposed to be the best for ragi. 
In the South, ragi is grown throughout the year. In the 
northern parts, however, it is restricted to the Kharif 
(summer) season. Ragi prefers a warm, humid climate for good 
growth and tillering. Heavy rain at the time of ripening is 
detrimental because the seed may germinate in the ear head 
and be spoiled as a food grains. 
Cultural Practices: 
Land is ploughed immediately after the harvest of the 
pervious crop or with the arrival of first showers at the 
beginning of the monsoon. Ploughing in hot weather is 
considered to be good. Repeated ploughing are given until 
the soil has good tilth. Application of farmyard manure or 
sheeppenning in the fields is a common practice. The crop is 
established either by broadcasting or drilling seed, or by 
transplanting. Broadcasting requires 20 pounds of seed per 
acre. When it is drilled by means of a three-to-ten-
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coultered drill, the seed rate is about 10 to 12 pounds per 
acre. When transplanting is done, a seed rate of about 6 
pounds per acre is required. 
Harvesting; 
The maturity of rainfed ragi is quite uniform; hence 
the entire crop is harvested at one time. The earheads are 
collected first and the stalks are harvested later. In the 
case of irrigated ragi, the ear heads must be harvested 
twice or thrice, since ripening is not very uniform. 
MAIZE (Corn) (Zea mays) 
Maize is a cereal crop, a member of the grass family 
like jowar, bajra, ragi and wheat. The mature maize plant is 
generally about 6 feet tall with a vigorous root system and 
bears one or two ears (cobs) . In India maize grain is 
generally used for human food, but a small portion is also 
used as livestock feed. Maize makes good fodder when cut and 
fed while green. 
Distribution; 
Each year in India maize is grown on almost 10 million 
acres. The grain yield from this crop averages more than 600 
pounds per acre. There are many different varieties of maize 
in India, each one being used where it is most preferred by 
the cultivators. These varieties are commonly called 
open pollinated (desi) varieties, a term which implies that 
they are not the result of a scientific plant breeding 
programme. Almost all of the maize presently grown in India 
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is of the open-pollinated type. The contrast in types of 
maize grown include pop, sweep, flour, flint, dent and pod. 
Modern Indian hybrids are crosses between flint and dent 
types. 
Hybrid Maize; 
Hybrid maize has produced in India 40 per cent more 
grain per acre than open-pollinated maize. Hybrid maize has 
many distinguished features. The hybrid seed that the 
cultivator buys to sow is generally larger in size and more 
uniform in development than the seed from open-pollinated 
varieties. Except for seed shape, they are similar in colour 
and composition. The uniform and vigorous than those from 
open-pollinated seed. This rapid growth in the seedling 
stage gives hybrid maize seedlings a better chance to 
survive attacks from insect pests and diseases and to grow 
faster than weeds. In a field of uniform soil texture, 
moisture and fertility, all of the hybrid maize plants in 
the field will grow at almost the same rate. Even at 
flowering and later at maturity, hybrid maize is very 
uniform compared to open-pollinated varieties. 
Cultural Practices: 
It requires a good cultivator to grow maize properly. 
Maize must have water; if not, the yield will be much 
reduced. If the leaves roll during the middle of the day, 
more water is required. However, too much water is 
detrimental; if maize grows in water-logged soil it becomes 
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yellow and grows slowly. If water covers the ground in a 
maize field for one day the crop will be damaged, and if 
water stands for three days the crop may be a failure. 
Other important aspects of growing maize in India are 
the control of insect pests and diseases. Hybrid maize in 
most parts of India must be sprayed two or three times in 
the seedling stage to keep the crop from being damaged by 
the maize stalk borer. Some regions have considerable 
trouble with leaf blight and stalk rot diseases. 
MINOR MILLETS: 
The important minor millets are Italian millet, kodo 
millet, little millet, proso, and barnyard millet. They are 
grown mainly on sandy soils on soils where other millets do 
not grow well. All of the minor millets yield grains which 
are quite rich in starch. Minor millets are mainly Kharif 
(summer) season crops, although one or two of them can also 
be grown in the rabi (winter) season. Some of these millets 
are restricted to hilly regions, and very few are grown 
under irrigation. 
Habit of Growth; 
The minor millets belong to the grass family, and their 
habit of growth is quite similar to that of other millets. 
They tiller (form new plants at the base of the seed plant) 
profusely under favorable conditions, and attain a height or 
3 to 5 feet. The root system is fibrous and shallow. The 
19 
minor millets are grown mainly in areas where the rainfall 
is more 20 inches and less than 30 inches a year. 
Cultural Practices; 
The land is usually ploughed with a desi plough. Seed 
is sown by means of a drill or is broadcast. Seed is often 
mixed with pulses before sowing. Sometimes Italian millet is 
grown as a mixed crop with bajra or cotton. Seed rate is 
about 6 to 8 pounds per acre in the case of small-seeded 
millets and 20 pounds per acre in the case of large-seeded 
millets. These crops respond well to applications of 
farmyard manure and to fertilizers; but neither manure nor 
fertilizer is usually applied. Inter-culturing is given with 
implements, and at least one hand weeding is also given. 
The crops are usually ready for harvest in October, and 
harvesting is usually done by removing only the ear heads. 
The yield is about 400 to 500 pounds of grain per acre. 
Very little improvement work has been done with the 
minor millets. Local varieties are commonly grown and they 
are classified according to colour and size of the grain. 
PLANT DISEASES, PESTS. AND PLANT PROTECTION; 
The organisms causing diseases of plant may be either 
plants or animals. Among plants which cause diseases, most 
of them belong to the lower orders of plants such as fungi, 
bacteria, algae, and viruses. The animal pests largely 
belong to insects, but snails, slugs, crabs, and rodents can 
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also be pests. Large animals such as wild boar, jackal, 
deer, and elephant can cause considerable damage to crops. 
WHEAT (Triticum astiviun) 
Diseases; 
Rusts; Among the diseases affecting wheat in India, rusts 
are the most serious. Three kinds of wheat rusts occur in 
India. These are black rust (Puccinia graminis), yellow rust 
(Puccinia glumarum), and orange or brown rust (Puccinia 
triticina). Black rust affects the stems very severely and 
is therefore called the black stem rust. It attacks, to a 
lesser extent, the leaf-sheath, the leaves, and the ear 
heads. Orange rust is the first to attack the wheat crop in 
India. It damages mainly the leaves and to a slight extent 
the other parts of the plant. The pustules (spore bodies) of 
this rust are bright orange when fresh and later change to 
yellow. 
The greatest damage to wheat crops m India is caused 
by the yellow rust and not so much by the black and orange 
rust. Yellow rust attacks the leaves severely, but leaf 
sheaths, stems and ear heads can also be severely affected. 
The pustules (spore bodies) are small, oval and lemon yellow 
in colour. When the pustules burst, a yellow powder (spores) 
is shed. 
There is no chemical treatment to control rust. Growing 
of varieties resistant to rusts is the only solution for 
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controlling the attack. Several rust-resistant strains have 
been evolved at the Indian Agricultural Research Institute 
among which the following resistant to some forms of orange 
rust: NP 114, NP 120, NP125, and NP 165. 
LOOSE SMUT; (Ustilago tritici):- These disease affects wheat 
in most areas but is more common in Punjab. It does not 
cause serious damage. The effect of the attack results in 
the grains becoming entirely filled with masses of black 
spores and the affected plants appear black. 
The best method of control is to soak the seeds in warm 
water for three to four hours and spread them out in the hot 
sun to dry for several hours. This treatment kills the 
fungus without injuring the germ. The treated seeds can be 
stored until the time of sowing. 
BUNT OR STINKING SMUT (Tilletia species):- It is not a common 
disease in the plains of India but occurs mostly in the 
punjab hills and in Kashmir. Three species of this fungus 
affect the wheat crops, of these Tilletia caries and 
Tilletia foetens occur in the cooler regions and Tilletia 
indica on the plains. 
The affected plants mature early and have ears of a 
darker green colour. The ears contain black masses of spores 
which smell like rotten fish. The spore mass does not 
rupture but becomes damaged at the time of harvesting and 
threshing. 
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To control this disease, dip the seeds in dilute 
formalin solution which is prepared by adding 1 pound of 
commercial formalin to 40 gallons of water. This solution is 
sufficient to treat 1,500 pounds of wheat seeds. After 
treatment the grain should be kept covered with wet gunny 
sacks and should be sown within twenty-four hours. Dusting 
the seeds with copper carbonate is also effective. 
PESTS; 
Wheat stem-borer (Nonagria unifonnis) : - This is the 
most destructive pest of wheat in India. The greatest damage 
is caused by the pest during its stage as a caterpillar. The 
caterpillar bores in the stem and eats the tissue, 
resulting in the withering of the stem. The pest can be 
partially controlled by uprooting and burning all withered 
plants . 
Storage pests of wheat:- The most serious pest of 
stored wheat is Calandra oryzae, the same weevil that 
attacks stored rice. This weevil is one-eight of an inch 
long, black in colour, and with a long curved snout. 
Another serious pest of stored wheat is Khapra beetle 
(Trogoderma Khapra):- This is a brownish-black beetle which 
lays the eggs singly on the grains, they cause much damage 
in the upper layer of the stored grain to a depth of 6 to 12 
inches. Severely affected grains are reduced to dust, the 
damage is caused by the grubs; the adults are harmless. 
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The common method of controlling pests in stored wheat 
is to fumigate the grains in air-tight store with carbon 
bisulphide. Carbon bisulphide is an inflammable and 
poisonous liquid., so great care should be exercised top see 
that fire is not brought near it, and the fumes must not be 
inhaled. 
Seen dust is also used for fumigation at the rate of 2 
pounds of dust for 1,000 cubic feet of stored space. Methyl 
bromide is also very effective against storage pests, but it 
is dangerous to handle. 
RICE: (Oryza sativa) 
Blast (Piricularia oryzae) is a serious fungus disease 
of rice in South India where it is widespread. It occurs 
frequently and is very destructive in its effect. Under 
favorable conditions for attack losses up to 90 per cent of 
the crop have occurred, the losses are proportional to the 
degree of susceptibility of the variety, intensity of 
infection, weather condition, and nitrogen status of the 
soil. High humidity and high doses of nitrogenous 
fertilizers favour development of the disease. 
The best way to eradicate blast is to develop resistant 
strains of rice. Work done at Coimbatore (Madras State) and 
elsewhere has resulted in producing superior resistant 
strains by hybridizations among promising local strains. 
However, the outbreak of blast can be controlled by spraying 
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with copper fungicide. The spraying has to be done two or 
more times at intervals of ten to fifteen days when leaf 
infections start. Two spraying may be necessary after the 
emergence of the earheads. Dusting the crop with a mixture 
of lime and ceresan is also effective. 
Foot rot I- This disease is caused by the fungus 
fusarium moniliforme and is next in importance to blast in 
South India. Foot rot causes the greatest damage in the 
nursery, resulting in the death of large numbers of 
affected seedlings. Death also occurs in transplants. The 
affected seedlings of plants become thin and pale yellow in 
colour, elongate considerably and die before flowering 
Helminthosporiose:- The cause organism of this leaf 
spot disease is the fungus Helminthosporium oryzae. Dark 
brown or reddish rectangular or oval spots are formed on the 
leaves between the parallel veins, and the leaf sheath is 
also affected. In severe infection, the panicle of ear head 
is affected and the fungus enters the grain. Since the 
disease is seed-borne, treatment of the seed in hot water at 
55 °C for ten minutes, of with the chemicals ceresan of 
Agrosan, is effective. Chemical treatment is preferable as 
it does not affect or injure germinating seedlings. 
Stem rot or sclerotial disease;- A common disease in 
most rice-growing areas of India is caused by the fungus 
Sclerotium oryzae. It causes rotting of the stem at the 
base, and the leaves turn yellow. Affected plants bear light 
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ears. Green shoots appear from the base of plants when the 
rest of the crop is maturing. Cultivation of resistant 
varieties, crop rotations, and burning the stubbles are 
means of control. 
False smut;- Stray grains in the ears are affected by 
the disease which is caused by the fungus Ustilaginiodea 
virens. The grains swell into large olive green masses top 
about twice the size of the normal grain. This disease 
occurs commonly in Bihar and West Bengal. No suitable 
control measure is known. 
PEST; 
Rice hispa (Hispa armigera):- This is a 
small spiny bluish-black beetle. Both young larvae and 
adults attack the crop, but the larvae cause the greatest 
damage in the nursery and the in the young crop. 
Beetles are sometimes collected by dragging a cloth 
through the crop. The captured beetles are destroyed. 
Dusting with BHC at 2 0 pounds per acre has proved very 
effective. 
Army worm or the swarming caterpillar of rice 
(Spodoptera mauritia);- The caterpillars appear in swarms 
and attack the seed bed and occasionally the transplanted 
crop. The attack is by night. From the pupae formed 
underground, the moths emerge. Dusting DDT or 5 per cent 
BHC, at 20 pounds per acre, completely controls the pest. 
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Rice grasshopper (Heieroglyphus banian or H. 
furcifer):- This insect causes considerable damage to the 
crops by eating the foliage and the tender grains. Dusting 
with toxaphere or aldrin is effective. 
Rice bug (Leptocorisa varicornis or L. acuta):- This is 
a big greenish-yellow insect with long legs, giving off a 
peculiar odour. It attacks in swarms and causes damage by 
sucking the sap from developing ears, resulting in the 
grains becoming small and "chaffy". A mixture of 5 per cent 
BHC, dusted at 20 pounds per acre, destroys that pest in the 
few hours. 
Spotted rice -jassid or rice leaf hopper (Nephotettix 
bipunctatus):- This pest is known to cause severe damage to 
rice crops in some parts of India. It is a small greenish 
insect. The adults remain on the under-surface of the leaf 
and such the sap; crop damage is noticed when the leaves 
wither. The pest can be controlled by applying DDT as a dust 
or a spray. 
JOWAR; (Sorghum vulgare) 
Diseases; 
Gram smut (Sphacelotheca sorghi):- This is a very 
serious disease affecting the jowar crop throughout India. 
The losses from attack may very from 10 to 20 per cent of 
the crop. The grains become filled with the spores of the 
fungus and the ear heads appear black. The best method of 
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control is by dressing or coating the seeds with very fine 
sulphur dust. 
Loose smut (Sphacelotheca cruenta) :- This fungus 
disease reserubles the grain smut in several respects, and 
dressing the seeds with sulphur completely checks the 
attack. 
Downy mildew or Shredded leaf disease (Sclerospora 
graminicola):- As a result of the attack of this disease the 
leaves become shredded or torn up into long strands and dry 
up. The affected plants die at different stages of 
development. The fungus causing the disease is soil borne. 
Sulphur treatment is partly effective against the disease. 
Rust (Puccinia purpurea):- Commonly occurs in jowar. It 
appears as purple spots on the leaves. The brown spores 
formed inside the leaves burst through the epidermis. The 
severity of the attack depends on the weather. Selection of 
a jowar variety resistant to this fungus disease, is the 
only method of control. 
Minor diseases affecting jowar are leaf spot 
(Cercospora sorghi), head smut (Sphacelotheca reiliana), 
long smut (Tolyposporium ehrenbergii), sugary disease, 
twisted top, and mosaic. 
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PESTS; 
Sorghum ear head bug (Calocoris angustatus):- The 
attack by this pest occurs all over the dry zone of India 
but it is more serious in South India. The insects suck the 
sap and severely damage the ear heads, which turn black and 
develop few grains. Seven per cent BHC dust applied at 15 
pounds per acre has been effective in controlling the pest. 
Deccan wingless grasshopper (Colemania sphenareoides):-
This wingless grasshopper is indigenous to Maharashtra 
State. It appears in hordes and attacks in cycles. Jowar and 
lesser millets suffer from an attack by this pest. The 
hoppers also damage pulses and some wild grasses. Dusting 
with 10 per cent BHC has proved effective. 
Sorghum stem-borer (Chilo zonellus):- This pest occurs 
throughout India and severely affects young jowar crops. 
Removal of dead stems brings about partial control. 
Biological control with Trichogramma parasitic flies may 
prove effective. 
Sorghum mite (Paratetranychus indicus):- This pest 
attacks the leaves and causes bright red blocks on the lower 
surface. The mites scrape the leaf surface and cause damage. 
Dusting with fine powdered sulphur controls the pest. 
PLANT PROTECTION; 
Plant protection measures are undertaken to prevent 
plants from being attacked by destructive organisms. To 
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undertake these measures effectively it would be necessary 
to know the identity of the causal organisms, Their life 
histories, feeding habits, methods and time of attack, 
conditions required for the spread of infection, and mode of 
propagation and reproduction. The methods used to control 
diseases and pests may be classified as: (1) preventive, (2) 
mechanical, (3) chemical, (4) biological and (5) genetical. 
PREVENTIVE MEASURES; 
Preventive measures consist of observing sanitation and 
practising good cultivation. Clean cultivation is of great 
importance since the presence of weeds and crop residue in a 
field, by harboring disease and insect pests, become sources 
of infection. A well-manured and properly irrigated crop 
becomes vigorous, which helps it toward off infection. 
MECHANICAL CONTROL; 
If the attack is not severe or extensive, the simplest 
method of mechanical control is hand- picking and removal of 
affected parts of plants. Dipping seeds in hot water or 
exposing them to the hot sun destroys some fungi. Destroying 
rats, mice, and other rodents checks their damage to crops. 
Crops are protected from attack by large animals by brush 
fences, ditches, bamboo spikes or by planting live fences of 
Agave or Euphorbia. 
CHEMICAL CONTROL; 
Disease and pest control by using chemicals is 
practiced on a large scale in all countries of the world. 
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The chemicals are used in different forms such as dusts, 
sprays, or as gas. In regards to insects, the chemicals used 
depend on their feeding habits such as chewing or sucking. 
For insects which pierce and such the sap, chemicals are 
used which are absorbed through the body or choke the 
breathing organs. Chemicals to control insects may be 
applied as a dust or as a spray. 
BIOLOGICAL CONTROL; 
There are plants and insects which function as natural 
enemies, such as parasites and predators which live on other 
plants and insects. These parasites are made use of for 
controlling certain destructive insect pests and undesirable 
plants. Biological control is helpful in checking pests 
which are very widespread and too inaccessible for control 
by other methods, but its use is very restricted. 
GENETIC CONTROL: 
The plant breeder tries to develop crops which are 
resistant to specific insects and diseases. This method has 
proved successful in the case of some very destructive 
parasites and pests. 
PRECAUTIONS IN USING INSECTICIDES; 
The precautions here are for the protection of people 
who are the ultimate consumers of food crops and animal 
products, and of honey bees, fish, and wild life; as well as 
of people who handle insecticides and treated plants. 
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Insecticides are poisonous; therefore, they must be 
used with care, and the directions on the label on the 
container must be followed. Insecticides should be kept in 
closed, well-labeled containers, in a dry place where they 
will not contaminate food or feed, and where children and 
pets cannot reach them. 
If and insecticides is swallowed, induce vomiting by 
giving one table-spoonful of salt in a glass of warm water; 
repeat until vomit fluid is clear or the odour of solvent is 
gone. Have the victim lie down and keep quiet, and call a 
physician immediately. If a concentrate or oil solution is 
spilled on the skin, remove contaminated clothing and wash 
your skin with soap and water. 
The important diseases and insect pests affecting 
important economic crops in India are dealt with crop by 
crop in this chapter and the general recommendations are 
given for their control. 
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CEREAL PRODUCTION, AGRO-CLIMATES, FERTILIZATION, 
NITROGEN/POTASSIUM, YIELDS, MAIZE 
1. Singh, C M . and Modgal, Suresh C. H.P. farmers can 
improve maize yield. Ind. Far. 29:5, Aug 79, 26-7. 
Agro-climatic conditions of H.P. for cultivation 
of maize is close to ideal due to perfect drainage and 
low night temperature. Experiment conducted on June 8 
in 1975, and June 22 in 1976 consisting of two 
varieties ('Vijay and Local') and two practices 
(improved and Local) in Bajaura (Kulu) under rainfed. 
Treatments laid out in randomized block design with 
four replications. Improved package of practice 
include sowing in line-opened at 60 cm, seed distance 
2 0 cm placement of 3 0 kg N, 4 0 kg P2O5 and 3 0 kg 
k20/hectare in furrows. It showed significantly higher 
yield level over local practice during both seasons. 
-, AGRO-ECONOMICS, COST/BENEFIT, YIELDS, WHEAT analysis of 
INDIA 
2. Rai, K.N. and Shri Niwas. Cost benefit analysis of 
price support and input subsidy to achieve wheat 
production target in India. Agri.Sit.Ind. 36:12, Mar 
84, 809-12. 
To achieve self-sufficiency in wheat production 
price support and input subsidy, approaches were 
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compared using criterifiL of total cost to the 
government, social benefit and cost of programmes, 
distribution of benefits and foreign exchange saving. 
Input subsidy programme was found to be more 
appropriate consider the total cost to government, 
total social benefits and cost of programmes and 
distribution of benefits. 
-,-, COSTING/VALUATION, WHEAT effect of BIHAR 
3. Bhagat, L.N. Determinants of wheat acreage fluctuation 
in Bihar: a study of temporal spatial variation. 
Ind.Jl.Aqri.Eco. 40:2. 1985, 148-59. 
Present study was undertaken to examine role of 
economic and non-economic factors in determining 
farmer's decisions affecting shifts in intercrop in 
three regions of Bihar and changes therein over the 
period. More specifically, the objective of the study 
was to examine role of price/gross return, risk 
arising from variation in price gross return, 
variation facilities and rain fall in explaining 
variations in acreageunder wheat. 
-,-,CROP SEQUENCE, YIELDS, RICE 
4. Ramakrishna, A. and Reddy, S.L.N. Production potential 
and economic feasibility of different crop sequences 
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in rice (oryza sativa) fallows. Ind.Jl.Agri.Sc. 63:10, 
Oct.93, 611-5. 
Field trial was conducted during the post-rainy 
seasons of 1986-87 and 1987-88 at Patancheru, to 
examine the performance and proformed better in terms 
of monetary during both post-rainy seasons. Under 
receding-moisture conditions, pigeonpea gave higher 
gross returns compared with sorghum^groundnut was not 
economical. 
-,-, YIELDS, WATER, MOISTURE, CR0P5 
5. Sharma, Pradeep K. Soil stored available water and 
seasonal rainfall as an index of success or failure of 
rainfed crops. Ind.Jl.Agri.Sc. 60:3, Mar 1990, 165-8. 
Linear regression equations were developed to 
predict grain yields of rainfed bread wheat, barley, 
chickpea and Lentil crops^lentil crops were grown on a 
sandy loam soil by applying recommended doses of 
fertilizers. Total water supply accounted 99 % in 
wheat, 95 % in barley, 87 % in chickpea and 74 % in 
Lentil. Values of total water use to produce 
measurable yields of lentil, barley, wheat and 
chickpea were 128, 142 and 159 mm respectively. 
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-, AGRO-TECHNIQUES, WHEAT, BENGAL-WEST 
6. Mandal, B.K. and Das Gupta, S. Technology for wheat 
cultivation in west Bengal. Ind.Far. 37:3, 1987, 9-11. 
Variety used in the expreiment was 'Sonalika' 
other suitable varieties are 'UP262", and 'Janak', 
seed rate of 125 Kg per hectare was used and seeds 
were treated with three gms/Kg of seed to protect the 
seeds/seedlings against fungal infection. Dose of 50 
Kg N, 40 Kg P2O5 and 40 Kg K20/hectare along with 10 
cartload of well-decomposed FYM is to be applied as 
basal dressing. Another 50 Kg N applied as to dressing 
just before giving first irrigation. 
-,-, WHEAT-RAINFED 
7. Dhiman, S.D.; Sharma, H.C. Role of agrotechniques in 
the production of rainfed wheat. Ind. Jl. Aaron. 24:3, 
1979, 345-7. 
Present study discusses the agro-techniques FYM, 
microbial culture, FYM/spirillium lepoferum, planofix, 
cycocel, planofix + kaolin with a control. Level of 
nitrogen kept was 0,30 and 60 Kg N/ha in the main 
plots. Yield of wheat may be increased with the use of 
FYM @ 10 tons per hectare plus microbial culture due 
to their favourable effect on no. of ear/m row length 
and 1000 grain weiiftht. Highest water use efficiency 
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(154) was recorded with use of spirillium lepoferum 
plus farm yard manure (FYM). 
YIELDS, WHEAT 
Verma, U.N. and Srivastava, V.C. Production technology 
of non-tilled wheat (Tritiuim aestivum) after puddled 
transplanted rice (oryza sativa) . 64:5, May 94, 277-
84. 
Production technology of non-tilled wheat after 
puddled transplanted rice improved the wheat yield and 
the resultant sustainability of this cropping system. 
Satisfactory plant population and high yield of non-
tilled wheat can be achieved with the use of 120 Kg/ha 
seed rate under timely sown conditions and 150 Kg/ha 
under late sown conditions. Restricted supply of 
nutrient and irrigation adversely affects the yield of 
non-tilled wheat crop following rice. Further research 
work is needed to develop agro-techiniques of relay 
cropping wheat with rice. 
AREAS, REGIONS, MEASURMENT, YIELDS, WHEAT, INDIA 
Amani, K.R. and Ali Mohammad. Wheat production in 
India: the regional demension. Geog. 33:2 1986, 64-75. 
Wheat in comparision to other cereals and pulses 
recorded substantial i'jn^ crease in production, wheat 
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recorded 54 percent growth while in case of cereals 
and pulses it was 25 and 5 % respectively. Two 
important factors have contributed in this increase 
i.e. increase in area and in per hactare. Yield of 
this crop. 
-, BIO ECONOMICS, MAIZE/PIGEONPEA 
10. Rafey, A. and Prasad, N.K. Biological potential and 
economic feasibility of maize (zea mays) + pigeon pea 
(Cajanus Cajan) intercropping system in drylands. 
Ind.Jl.Aqri.Sc. 62:2,Feb 92,110-3. 
Experiment was conducted during 1983-85 to assess most 
optimum level of nutiernts for intercrops, 'Suwan 1' 
maize and 'BR 65' pigeonpea. Inter-cropping reduced 
yield of maize by 7-9 % and pigeonpea by 63.8 % 
component species at recommended level of nutrients 
resulted in maximum land-equivielent ratio together 
with grain yield and gave maximum monetary advantage 
and net return i.e. 18.1 % more net return than sole 
maize and sole pigeonpea. 
-, CULTIVATION, AGRO-TECHNIQUES/TREND, GROWTH, PEARL MILLET, 
RAJASTHAN, WESTERN 
11. Purohit, M.L. Trend growth and technological 
development of pearl millet (Pennisetum glaucum) crop 
in different agro-climatic zones of western Rajasthan. 
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Ind. JI. Aari. Sc. 62:4, Apr. 92, 273-5. 
Agro climatic variations in gowth rates of area 
production and productivity of pearl millet in arid 
region of Rajasthan were studied. Study was conducted 
for 1956-57 to 1966-67 (Pre green revolution) period 
in 4 micro-units. Compound growth rate in area during 
post green revolution period was less than during pre-
green revolution period in all four micro-units. 
-, -, CONSERVATION - MOISTURE, PEARL MILLET 
12. Pandey, S.K; Gautam, R.C. Response of rainfed Bearl 
Millet (Penisetum glaucum) to plant density and 
moisture conservation. Ind. JL. Agri. Sc.58:7, July 
1988, 517-20. 
Field experiment was conducted with hybrid 'BK 
560-230' pearlmillet cultivated with 2 plant densities 
(100,000 and 200,000 plants/ha) and 5 mulch and 
transpiration suppressants. More plant density 
significantly increased the grain and stover yield 
than lower plant density. Straw mulch kaolin spray, 
pre-sowing seed treatment greatly influenced thewater 
use efficiency and yield in dry La)!:^ ds. 
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-, -, -, -, SORGHUM, EXPERIMENT 
13. Robinson, J.N.; Balasubramaniam, T.N. Effect of 
different moisture conservation system on yield of 
sorghum (CSH6) in rainfed vertisols. Madras Agri. JL. 
73:5, 1986, 255-8. 
im "experiment was conducted to study the effect of 
different moisture conservation systems on the yield 
of sorghum. Result indicated that compartmental 
binding was found to register significantly higher 
sorghum grain yield/ha over flat bed system and found 
to be economically viable. 
-, -, DEFICIENCY-MANGNESE, TOLERANCE, WHEAT/TRITICALE 
d 
14. Bansal, R.L.; Nayyar, V.K. Tolerance of wheat (Tritium 
agStivum) and Triticale (X Triticosecale) to mangnese 
deficiency. Ind. Jl. Agri. Sc.^ 
Experiment was conducted during winter season 
(rabi) of 1988-89 to study the tolerance of 9 varities 
of wheat and 1 variety of Triticale on loamy-sand soil 
deficient in Mn. Varieties giving (30, 30-35 and) 55% 
increase i9n tolerent and least tolerent to Mn stress. 
-, -, DROUGHT-TOLERANCE, VARIETIES-WHEAT 
15. Tiwari, P.N.; Garabhir, P.N. Assessment of relative 
drought tolerance of wheat (Triticum-aestivum) 
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varieties by nuclear magnetic resonance. Ind. JL. 
Aqri. Sc. 63:7, Jul 93, 398-404. 
Spin - lattice relaxation time TP-[_ of leaf water 
of 20 varieties of wheat differing in drought 
tolerance was measured in VIVO by low-resolution 
pulsed nuclear magnetic reasonance. These were 
measured at different stages of growth in potted 
andfield grown plants under both water-stressed and 
well watered conditions leaf water content, relative 
water content and leaf water potential showed a strong 
association with leaf water T-, . 
ECONOMICS, YIELD GAP, RICE-RATNAGIRI 
16. Fale, J.B.; Thakare, G.G. An Economic analysis of 
yield gap in rice in Ratnagiri district. Agri. Sit. 
Ind. 39:12, Mar 85, 925-9. 
Gap between yields on experimental stations 
andthose obtained on national demonstration plots is 
quite narrow.Gap between potential yields and actual 
yields on farmers fields is very wide. There exist 
differences in utilisation of important inputs like 
fertiliser and labour. Higher level ofinput use was 
observed. On national demonstration plots as compared 
to farmer's level. 
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-, -, EVALUATION, VARIETIES-RICE 
17. Awasthi, R.P. and Borthakur, D.N. Agronomic evaluation 
of rice varieties in unpland terraces of Meghalya. 
Ind. JL. Aari. Sc. 56:10, Oct 86, 700-3. 
In a 2 years experiment with 12 varities of rice 
in direct - seeded upland conditions at Burnihat, 
genotypic coefficienit of variability and heritability 
showed that large portion of character expression for 
plant height, panicle length fertile grains/panicle, 
days to maturity and grain yield/plant was under 
genetic control except for ear-bearing tillers. Path-
coefficient analysis showed that panicle length, 1,00 
grain weight and fertile grains panicle had direct 
positive effect on grain yield. 
-, -, FERTILIZATION, DOSAGES, NITROGEN, PEARL/KODO - DRYLAND 
18. Kaushik, S.K.; Gautam, R.C. Comparative performance of 
different millets at varying levels of nitrogen under 
dry land conditions. Ind. JL. Agron. 30:4, Dec-Feb 
1985, 509-11. 
Discuss the comparative performance of different 
millet crops at varying levels of nitrogen under 
dryland conditions. Treatments included pearl-millet, 
foretail millet and Kodomillet and four levels of 
nitrogen (0,20, 40 and 60 Kg/ha) in split plot design 
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withthree replications. Pearlmillet produced highest 
grain yield. Increase in yield brought about by pearl 
millet over Kodo millet and fortail millet, on an 
average, was the order ifi wffn i of 300 and 800% 
respectively. 
GERMINATION, PHYSIOLOGICAL MATURITY, PEARL MILLET 
influence of 
19. Adib Sultana; Roa, S. Appa. Influence of physiological 
maturity on germinability in pearl millet (Pennisetum 
glaucum) Ind. JL. Agri. Sc. 64:3, Mar 94, 165-7. 
Experiment was conducted during the rainy season 
1988 to study the effect of physiological maturity on 
germination of pearl millet. When pearl millet seeds 
were harvested at different stages of maturity at 1 
week intervals following stigma emergence, there was a 
gradual decrease in the water content of the 
developing seed from 87 to 11%. This was accompanied 
by an increase in the dry matter accumulation from 1.6 
to 10.6 g/lOO grain with a corresponding increase in 
the stigma emergence. This may be used as the harvest 
date for this crop. 
-, -, GERMINATION, RICE 
20. Anbazhagan, M. and Bhagwat, K.A. Influence of 
fumigation of sulphur dioxide (SO2} amonia (NH3) 
43 
nitrogen dioxide (NO2) alone and in mixture on growth 
of rice (Oryza Sativa) . Ind. JL. Agri. So. 62:2, Feb 
92, 106-9. 
Experiment was conducted during 1987-88 to 
study response of 21-day old plants of ^GR3', ^TKM9' 
and 'C043' rice to air pollutants. Varieties were 
fumigated with SO2, and NO2 'TKM9' to NH3 and 'GR3' to 
NO2 fumigation as indicated by suppression in their 
shoot length, dry matter of shoot, total leaf area, 
dry weight of leaves and chlorphyll content. 'GR3' was 
not affected by NH3 and *TKM9' by NO2 alone. All 
varieties were sensitive to combinations of SO2 + NO2. 
-, -, -, SEEDS, PHOTOPERIOD, RICE 
21. Bhargava, S. C. Photoperiodicity and seed germination 
in rice. Ind. Agri. Sc. 45:10, Oct 75, 447-51. 
Germination of 'Tainan 3', 'Basmati 370' 'Taichung 
Native 1' and 'Bam 12' was studied at 29°C in relation 
to photoperiod. 'Tainan3' and 'Taichung Native 1' 
behaved as quantitative long day germinators, 
germination being considerable, delayed under short 
days. 'Basmati 370' and 'Bam 12' were long day 
germinators with a defined critical day length ofabout 
8 hour. Minimum photo inductive cycles required for 
germination in 'Basmati 370' differed with photoperiod 
used andmore cycles were required with shorter 
photoperiods. 
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-, -, GROWTH/DEVELOPMENT, MOISTURE-SOIL, WHEAT effect on 
22. Talukdar, M.S.U. Growth and development of wheat as 
affected by soil-moisture stress. Ind. JL. Agri. Sc. 
57:8, Aug 87, 559-64. 
When lysimeters were placed in field and moisture 
stress was applied at various stages of growth, early 
drought decreased the total dry matter, green leaf dry 
matter and green-area index early stages of 'Sappo' 
Spring wheat. Rewatering resulted in an increase in 
these chaycters during grain formation stage due to 
development of a considerable no. of late tillers. 
-, -, HARVEST IZTOEX, GENETICS, WHEAT BREAD 
23. Dhindsa, G.S. and Bains, K.S. Genetics of harvest 
index in bread wheat. Ind. JL. Agri. Sc. 57:8, Aug 87, 
529-34. 
Of the 10 single cosses, 7 showed the 
preponderance of additive and dominance gene effects 
in the inheritance of harvest index in bread wheat. 
Crosses ^ WL 711' X 'Sonalika' and ^ HD 2009' X 
'Sonalika' showed digenic and trigenic typeof 
epistasis together with additive and dominance 
effects. 
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-, -, HYVS. RICE-KHARIF, INVESTIGATION-INDIA 
24. Satyanarayana, M. and kiresur, V.R. An investigation 
into the partial adoption of HYVS of Kharif Rice in 
India. Agri. Sit. Ind.65:5. Aug 90, 339-43. 
Area under high yielding varieties of rice 
was low but varied among regio)!^ s and was determined by 
availability of controlled water supple. Inadequacy of 
complementary inputs, inadequate funds, unsuitability 
HYVs technology for unfavourable environment and risk 
associated with HYVS were mostly responsible for 
partial adoption of HYVS of rice. Improved water 
management, provision of institutional credit, better 
cooking quality as an objective of breeding new 
varieties low cost input technology would promote 
adoption of HYVS. 
-, -, IRRIGATION/FERTILIZATION, PEARL MILLET effect of 
25. Kathju, S.; Garg, B.K. Effect of supplemental 
irrigation and soil fertilization on pearl millet 
under drought. Arid Soil. Res. Reh. 7:4, 1993, 317-26. 
Pearl millet was grown under rainfed or with one 
supplemental irrigation and with or without 
application of fertilizers. Improvement of soil 
fertility, increased dry matter and grain yield. 
Fertilizer induced effects on soil water extraction. 
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crop performance, and metabolism were higher under 
irrigated as compared to rainfed condition. 
, -, WATER, MULCH/TRANSPIRATION, ECONOMICS, WHEAT 
26. Gajendra Giri; Singh, R.R. Water consump«taBition and 
economics of wheat production as influenced by mulch 
and transpiration suppressants under dry lands. Ind. 
JL. Aqron. 29:2, Jun-Aug 1984, 173-8. 
Experiment was conducted during 1976-77 and 1977-
78 at R.B.S. College Bichpuri, Agra on dry lands. 
Results of the experiment indicated that wheat with 
the application of mulch. Kaolin and ccc consumed 
water economically and saved about 34.0, 3 6.0 and 15.0 
mm water against 218 mm used by untreated control. Net 
returns were high from these treatments, straw mulch 
increased net profit by 16.8% Kaolin by 30% and ccc by 
50% over control. Rate of moisture use by rainfed 
wheat was low under these treatments. 
-, -, MANAGEMENT, ENVIRONMENT, SORGHUM/COWPEA - DRYLAND 
27. Dutta, T.R.; Patil, B.D.; Hazra, C.R. Environmental 
analysis on dryland crops of sorghum and cowpea (Pure 
and mixed). Ann. Arid Zone. 19:4, 1980, 433-5. 
Study indicated the analysis of the crop 
environment of Jowar at Jhansi, a dry area in Bundel 
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Khand, U.P. constraints of crop production can 
identified with the help of preliminary data presented 
in the paper. Preliminary data superimposed with 
average climatic data can predict their yields in a 
given agro-climatic region. 
-, -, -, IRRIGATION, WATER IN TAKE RICE 
28. Rai, R.N.; Das, K.C. Effect of water-management 
practices on the yield of rice grown on land with 
different water table depths in Khasi foot hill. Ind. 
JL. Aqri. Sc. 56:6, Jun 86, 418-23. 
In the valley lands and the adjoining bench-
terraces constructed at the bottom of surrounding 
Khasi Hills, depth of water-table was found to vary 
with locality. In a field trial conducted on such 
localities, continiuous shallow submergence resulted 
in highest yield of *Jaya' rice when Water-table was 
20 to 110 cm from the surface. When water table was 0 
to 15 cm, rainfed cultivation resulted in highest and 
irrigation depressed it. 
-, -, MULCH/TRANSPIRATION, WHEAT 
29. Gajendra Giri; Singh, R.R. Influence of straw mulch 
and transpiration suppressants on soil temperature, 
dry matter and total biomass production and nutrient 
up take by dry land wheat. Ind. JL. Agri. SC. 55:4, 
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Apr 1985, 256-6. 
Study indicated that straw mulch reduced the 
fluctuations in soil temp, and increased total biomass 
production (13.5%) N uptake (24.9%) and P uptake 
(28.6%) in wheat. Use of 24.5 and 17% and nitrogen 
uptake by 32.4 and 22.8% respectively, under 
controlled conditions. Combined application of Kaolin 
+ PMA and ccc increaed the p uptake of wheat. 
-, -, PLANTING PATTERN/HERBICIDES, YIELDS, RICE effect on 
30. Paliwal, A.K.; Kandalkar, V.S. Effect of planting 
pattern and herbicide on weed growth, grain yield 
and yield attributes of transplanted bunded rice 
(oryzasativa) Ind. JL. Aari. Sc. 64:6, Jun 94, 369-
72 . 
Field experiment conducted during wet seasons of 
1989 and 1990 to study the effect of planting pattern 
and herbicides on weed growth and yield of 
transplanted rice. Skip-row planting recorded 
significantly low weed population and dry matter of 
weeds compared with random and line plantings. Among 
chemical weed control treatments, application of 
butachlor, N salt significantly reduced the weed 
population. 
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-,-,SEED PRODUCTION, HYBRIDS/HETEROSIS, WHEAT 
31. Sharma, S.K.; Singh, Iqbal and Singh, K.P. Heterosis 
and combining ability in wheat. Crop Imp. 13:1, 1986, 
101-3 . 
Specific combining ability variances were highly 
significant for all characters except for days to 
heading. Mine crosses exhibited highly significant 
higher yield over better parent ranging upto 109.22 
percent heterotic response in S 30 x WH 156 cross. 
Talking of best crosses based on heterotic response as 
against SCA effects has been evocated. Best crosses, 
in general involved epistatic type of gave 
interactions/allelic dispersion. 
-,-,-,-, WHEAT 
32. Randhawa, A.S.; Dhaliwal, H.S. and Sharma, 
S.K.Response to selection for harvest index and grain 
yield in wheat crop, crop Imp. 12:1, 1985, 32-4. 
Effectiveness of selection in F2 generation of 94 
crosses of bread wheat was studied. There was a weak 
association between grain yield and harvest index in 
F2 was ineffective. 
50 
-,-,-, SELECTION, WHEAT 
33. Singh, I.; Pawar, I.S. and Singh, S. Selection for 
grain size in wheat. Crop Imp. 14:2, 1987, 179-81. 
Mechanical mass selection for grain size along 
with rejection of poor plants in F2 and exercising 
single plant selection in F-^  found to be effective in 
improving mean performance of susequent generations 
for most of trails including grain yield. High 
heritability coupled with high genetic advance for 
plant hight, days to heading and 100 grain weight 
indicated effectiveness of selection for these three 
traits. 
-,-, SODIC SOILS, VARIETIES-WHEAT 
34. Singh, K.N. and Rana, R.S. Genetic variability and 
character association in wheat varieties grown on 
sodic soil. Ind.Jl.Aqri.Sc. 55:12, Dec 85, 723-6. 
Genetic variation and correlations among 8 
characteristics were studied in 18 genetically diverse 
varieties of wheat grown on normal and sodic soils at 
karnal during winter of 1979-80. Genetic coefficient 
of variation was 43.8 for Na, 23.3 for K in leaves at 
tillering phase and 36.3 for grain yield. Grain yield 
on sodic soil was positively and significantly 
correlated with K content in leaves, grains, grain 
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weight and whole plant dry weight, its association 
with Na content was significantly negative. 
-,-, SOILS, POTTASSIUM/MOISTURE, MAIZE/WHEAT 
35. Kapur, M.L.; Talukdar, N.C. and Rana, D.S.Changes in 
soil potassium and its uptake with maize-wheat 
rotation under diferent levels of fertilization. 
Ind. JI .Acrri.Sc. 56:11, Nov 86, 779-82. 
In a 3 year field experiment, conducted with maize 
wheat rotation, K uptake by the crops increased with 
increasing levels of N,P and K. Amonium acetate-
extractable K in surface soil decreased in the absence 
of K application, more so with higher amounts of N and 
P fertilizers. Decrease was however smaller than 
uptake of K by the crops indicating a large supply of 
native K. 
-,-,-, SALINE-ACID, VARIETIES/RICE performance of 
36. Bandyopadhyay, A.K. Performance of rice varieties in 
acid saline soils. Ind.Jl.Agri.Sc. 57:8, Aug87, 547-9. 
'Khao Dawk Mali' 'Khav Tah Haeng', 'Mahsuri', ITA 
230', B^ 2149-b pn 26-1-1', RD 15; ^RD 19' and ^SR 26 
B' varieties of rice gave statisfactory grain yields 
in acid saline soils of sunderbans in W.Bengal. 
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-,-, TRANSPLANTING, CHARACTERSTICS, QUALITY/MILLING, POST 
HARVEST, TIME INTERVAL, RICE effect on 
37. Gill, P.S. and Shahi, H.N. Effect of transplanting 
schedule and post-harvest time interval for threshing 
on milling and quality characteristics of rice. 
Ind.Jl.Aqri.Sc. 57:12, Dec. 87, 889-94. 
Two year study showed that total milling recovery 
of rice did not vary conspicuously under different 
dates of transplanting and processing methods, 
although threshing on day of hervesting gave higher 
recovery. Head yield obtained by milling parboiled 
rice was 10-30 % more than that of raw milled rice. 
-,-, WHEAT (Sujata) AREA-BARANI 
38. Upadhyay, Y.M.; Ijardar, J. S. ; Thakur, R.S. and 
Bhawar, R.C. SUJATA - A new wheat for rainfed 
conditions. Ind.Far. 31:8, Nov 1981, 15-6. 
In rainfed areas, we can increase productivity of 
wheat through superior varieties and management 
practices. A new variety 'Sujata' of wheat proved 
superior to other cultivars in central zone. Its quick 
seed germination and come up to the soil surface and 
establish well help in its success in the Barani 
areas. The variety resembles 'C 306' in most 
morphological characters. Average yield of 'Sujata' 
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was 2 9.5 q/ha while yield of 'Kalyan sona' was 2 9 q/ha 
at the same amount of fertilizer application. 
-,-, YIELD GAP, VARIATION, REGIONAL, WHEAT assessment of 
39. Sarup, Shanti and Pandey, R.K. Assessement of regional 
variations in yield gap of wheat crop in India. 
Agri.sit.Ind. 36:8, Nov 81, 623-7. 
Study rveals that index of yield gap is around 70 
in majority of state while all-India index of yield 
gap is around 60. Regression analysis reveals that 
percentage of area under HYV and level of 
fertilisation contribute significantly to potential 
realisation of wheat crop. Variation in production 
potential due to regional differences in soil and 
climatic condition existing yield gap may be 
attributed to extent and level of adoption of modern 
technology and provision of necessary infrastructural 
facilities in these states. 
-,-, YIELDS, WHEAT effect on HILLS DOON-VALLEY 
40. Rai, R.N.; yadav, Y.S. Effect of tillage practices on 
yield of rainfed wheat in Doon valley. Ind.Jl.Agron. 
24:1, Mar-May 1979, 72-7. 
To explore the possibility of increasing yield of 
rainfed wheat a study on tillage practices was 
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conducted for 3 years at soil conservation from 
DehraDun. Pooled yield indicated that deep cultivation 
without stubble mulch gave highest yield (2259 Kg/ha) . 
Under lower moisture, deep cultivation gave 
significantly higher plant population while under 
optimum soil moisture conditions, tillage practices 
had no effect on plant population. 
-, -, INNOVATIONS, AGRO-TECHNIQUES 
41. Venkateswarlu, J. Innovations in improvement of crop 
production in drylands. Ind. JL. Agri. Sc. 60:6, June 
1990, 373-81. 
Drylands in India constitue 70% of arable lands. 
Still future additional production of food grains has 
to come from these lands only. Researches tried to 
introduce high yielding varieties coupled with use of 
fertilizers and other management practices. Some 
improvement is needed on : choice of crops and 
cropping patterns, versatality of seeding equipments 
nutrient supply rates and methods and plant protection 
measures. Crop rotation should be followed. 
-, CULTIVATION METHODS, AGRONOMIC PRACTICES, OILSEEDS/WHEAT 
(C-306) RAINFED 
42. Venkateswarlu, J.; Singh, S.N. Contingency plans for 
rainfed rabi crop. Ind. Far. 29:7, Oct 1979, 17-20. 
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Behaviour of South-West monsoon during 1979 was 
abberrant in many ways. Actual dates of with-drawl of 
S.W. moonsoon are last week of September and first 
week of October. Kharif crops were seriouly affected 
in U.P. and M.P. by highly deficient rainfall 
conditions coupled with its uneven distribution and 
high temp. Improved agronomic practices such as sowing 
of seed with the next first soaking rains with optimum 
seed rate. Use of 30 Kg N and 20 Kg P2 O^/ha for 
cereals and for oil-seeds 30 Kg N may be used. For 
delayed wheat sowing prefer C 306 variety. The 
irrigation Aldrin 30 EL should be used to control 
termite in wheat crop. 
-, -, -, RICE-RAINFED 
43. Dikshit, N.N.; Gupta, R.R. Rainfed areas can yield 
more paddy. Ind. Far. 24:1, Apr 1974, 15-16. 
On adoption of agronomic practices yield of paddy 
can be increased from one tonne to three or four 
tonnes per hectare in rainfed areas of Uttar Pradesh. 
Some dwarf varities can produce even higher yields 
than local varieties. New varieties gave grain yield 
4.5 tonnes per hectare by adopting new technique such 
as weed control measures and moderate doses of 
fertilizers viz. 60:30:30 N, P, K are applied moisture 
should be conserved by deep ploughing and preparing 
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strong bunds all around the field. 60 to 70 Kg seed 
per hectare should be sown weeding should be either by 
mechanical means or by using weedicides. 
-, -, -, WHEAT-RAINFED 
44. Gupta, Birendra Kumar; Md. Taiyab. Cultural pratices 
for rainfed wheat. Ind. Far. 34:3, Nov 1984, 15-6. 
Experiments indicated that average yield of wheat 
can be increasd considerably if farmers grow rainfed 
varieties and follow cultural practices. Required 
temperatureof sowing descends around 10th November to 
facilitate rainfed sowing. Rainfed wheat is responsive 
to 50 Kg N, 25 Kg P2 O5 and 25 Kg K2O, if placed 10-15 
cm below the surface soil. Some of these varieties 
like 'C 306', ^Sujata' ^Meghdoot' and K65 are 
recommended for rainfed conditions. Apart from this 
other agronomic practices such as interculturting and 
plant protection measures should also be followed. 
-, -, CROP ROTATION, FERTILIZATION, BACTERIA, WHEAT, KHARIF 
PULSES 
45. Singh, R.C. and Faroda, A.S. Effect of Kharif pulses, 
residual and direct phosphorus application on the 
phosphorus uptake by succeeding wheat. Ind. JL. 
Aaron. 30:3, 1985, 329-33. 
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Effect of phosphorus applied to pigeonpea in two 
cropping system on phosphorus uptake by wheat 
superimposed with nitrogen and phosphorus. Beneficial 
effect on concentration and uptake of phosphorus by 
wheat was observed with. Pigeonpea + mungbean - wheat 
than pigeonpea - wheat cropping sequence. There was an 
CL 
encourging response to residfeiral phophorus with higher 
levels applied to Kharif crops. Direct application of 
phosphorus increased concentration and uptake of 
phosphorus by wheat. 
1 1 / , NITROGEN/NUTRIENTS, WHEAT/RICE effect on 
46. Singh, Gurbachan. Nitrogen management for rice-wheat 
sequence in alkali soils. Ind. JL. Agron. 32:4, 1987, 
387-91. 
Urea and amonium sulphate were equally efficient 
for rice wheat cropping sequence. Dose of 150 Kg N/ha 
produced significantly higher grain yield with first 
second and third irrigation for wheat proved. Superior 
to other methods of application. 
-, -, -, -, NITROGEN UPTAKE effect of 
47. Singh, R.C. and Farooa, A.S. Pattern of production and 
nitrogen uptake by wheat as affected by nitrogen and 
phosphorus under the cropping system. Ind. JL. Agron. 
30:3, 1985, 322-8. 
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Results indicated that dry matter accumulation 
and nitrogen uptake by wheat was higher under arhar + 
mung been wheat system than arhar wheat. Wheat removed 
more amont of nitrogen when supplied with 120 Kg N and 
90 Kg P2 O^/ha in both cropping system. 
-, -, -, -, PHOSPHORUS/NUTRIENTS, WHEAT/RICE effect on 
48. Saggar, S.; Meelu, O.P. and Dev, G. Effect of 
phosphorus applied in different phases in rice-wheat 
rotation. Ind. JL. Agron. 30:2, 1985, 199-206. 
Wheat studies conducted showed that wheat 
responded significantly upto 90 Kg P2 O^/ha. Direct 
and Cumulative phase suggesting that phosphate 
fertilization were significntly better than, its 
residual. Phase suggesting that phosphorus should 
preferable be applied directly to wheat crop. Rice 
responded upto 30 Kg P2 O^/ha and no significant 
differences were observed among these three phases of 
fertilization. 
-, -, -, IRRIGATION, WHEAT, CHICKPEA/MUSTARD 
49 Mandal, M.K.; Ray, P.K. and Das Gupta, S. Water use by 
wheat chickpea and mustard grown as sole crop and 
intercrops. Ind. JL. Agri. Sc. 56:3, 1986, 187-93. 
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In a three year field study duration of chickpea 
was found to have decreased when it was inter cropped. 
With wheat, with an increase in number of irrigation, 
there was an increase in accumulation of dry matter 
and leaf area index. Efficiency of water use was 
highest in sole wheat in term of grain production and 
in sole mustard in term of monetry returns. Wheat and 
chickpea mixture could exploit solar energy more 
efficiency than sole crop of wheat and wheat + 
mustard. 
-, -, -, WHEAT/COTTON NUTRIENTS effect of 
50. Rao, M.H. Studies on nutrient management in cotton 
wheat sequence. Ind. JL. Agron. 32:1, 1987, 37-4. 
Nutrient management in cotton - wheat rotation on 
sandy loam soil, no residual and cumulative effects on 
N and B were observed in cotton or wheat. Both cotton 
and wheat responded to direct application of N and P, 
mean yield levels of both crops showed a decreasing 
trend as the rotation advanced. Growing cowpea from 
green manuring after wheat increased yields of 
following cotton and wheat crops. 
-, -, -, WHEAT/LEGUME, ECONOMIC-RAINFED 
51. Kamta Prasad; Tandon, J.P.; Ved Prakash. Effect of 
rainy season crops and nitrogen rates on the yield of 
60 
rainfed wheat and the economics of its rotation with 
other crops. Ind. JL. Aari. Sc. 55:3, Mar 1985, 172-6. 
Study showed that grain legumes favourably 
affected wheat yield and cropping system economics 
while fodder legumes were beneficial only to wheat 
yield. Mean yields of wheat were 20.64, 18.06, 17.84, 
16.61 and 15.07 g/ha when grown after fodder cotefcpea, 
fodder horsegrain, soyabean and fingermillet 
respectively and were equivalent to direct application 
of 31.0, 28.4, 20.1, 19.1, 14.0, and 7.5 Kg N/ha 
respectively. Yield of wheat increased significantly 
with N application. 
-, -, -, WHEAT, MAIZE and COWPEA 
52. Balyan, J.S. and Seth, Jagdish. Effect of pure and 
intercropped stands of maize and cowpea on succeeding 
wheat. Ind. JL. Agron. 30:2, 1985, 177-80. 
Results of experiment indicated that wheat 
responded upto 120 Kg N/ha. Residual effect of cowpea 
on wheat was highest followed by maize + cowpea 
fodder and cowpea grain and there yields were superior 
to maize intercropped with cowpea fodder. 
53. Valayudham, K. and Seth, Jagdish. Effect of the 
preceeding crops of cowpea and maize on the yield of 
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wheat. Ind. JL. Aari. Sc. 56:4, 1986, 263-6. 
In two year field experiment, bread wheat yielded 
more grain and straw 63.00 q/ha when grown after 
fodder cowpea. Fodder cowpea benefitted the 
subsequence wheat crops by suppling N to the extent of 
48 Kg/ha. Ploughing down of cowpea straw at harvest 
had a beneficial effect on wheat yield and economized 
N use by 22 Kg/ha. 
-, -, -, YIELDS, WHEAT/RICE 
54. Gill, Khem Singh. Increasing wheat production in rice-
wheat rotation. Ind. Far. 35:6, 1985, 6-8. 
Varietal diversification also helps in reducing 
losses due to diseases. Particular example of Karnal 
bunt may be cited were cultivation of varieties like 
^WL1562', ^Sonalika' and ^DWL5023' can reduce disease 
incidence in case of these varities retain desired 
level of Karnal bunt tolerance, it may result in 
lowering inoculum load in soil. Use of certified seed 
enhancing production is well recognised. Seed may be 
treated with 2.5 g of Agrosan GN 3 g of captan or 
Thiaram per Kg, in 9 revolving seed treating durum. 
Sowing at optimum time also help a variety to avoid 
damage from diseases. 
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-, -, CROPPING SEQUENCE, FERTILIZATION, COMMON MILLETS-
RAINFED effect on 
55. Reddy, K. Ram Kumar; Reddy, T. Yellamanda. Effect of 
fertility levels on sequence crop of common millet 
under rainfed conditions. Ind. JL. Agron. 27:1, Mar -
May 1982, 92-4. 
Study the effect of different levels of N,P,K on 
sequence cropof 'Varada' common millet after a first 
crop of groundnut. Preceeding crop of TMV 2 groundnut 
was fertilized with 20,33, and 18 Kg N, P and K/ha 
respectively. Data showed that plant height, no. of 
productivity increased with increasing level of N,P 
and K. 
-, -, DOUBLE CROPPING, FERTILIZATION, FINGER MILLET/MAIZE 
effect on 
56. Singaram, P. and Kothandeerman, G.V. Residual, direct 
and cumulative effect of phosphatic fertilizers on 
inorganic phosphorus fractions in soils after finger 
millet (Eleucine Coracana) - maize (Zea mays) cropping 
sequence. Ind. Jl. Agri. SC. 62:2, Feb 92, 118-23. 
Field experiment conducted at Coimbatore study the 
effect of phosphatic fertilizers on inorganic 
phosphorus fractions compared with the control. 
-,-,-,-, MAIZE/WHEAT-RAINFED effect of 
63 
57. Bhandari, A.L.; Sharma, K.N.; Rana, D.N. Effect of 
f e r t i l i z e r s a p p l i c a t i o n on double cropping under 
rainfed condi t ions. I n t . J L . t r o p . acrri. 4 :3 , 1986, 233-
7 . 
Study conducted to see effects of N.P and K on 
grain yields of maize - wheat and on available N,P and 
K in soil, in a maize - wheat cropping sequence. 
Application of N90 P30 K2 0 in local and Ageti 76 
varieties of maize increased grain yield by 9.6 and 
10.0 q/h over control respectively. In wheat sown 
a3^ ter maize fertilized with N90 P30 K20 grain yield 
wWtv) no 
increased by 6.4 q/ha over control 1 fertilizer was IBMI 
W» used to wheat and by 15.7 q/ha when an application 
of N80P30 KO was done in wheat also. 
-,-,-, SITUATION, RAINFED-UPLAND 
58. Padhi, R.L.; Sahoo, B.K. Possibility and prospects of 
double cropping sequences under rainfed, upland 
situation. Ind.JL.Aqri.Sc. 63:10, Oct 93, 616-20. 
Experiment conducted during 1985-87 to study the 
possiblity and prospects of the double cropping 
sequences comprising rice, maize, groundnut, and 
little millet, each followed by toria lin seed and 
niger underrainfed, upland situation at Glumusar 
Udayagiri. Among the rainy-season crops, highest 
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average grain yield of 2157 Kg/ha was recorded with 
maize and least with litae millet. Linseed with the 
maximum grain yield proved most suitable winter crop 
followed by toria. 
-,-, DRY FARMING, AGRO ECONOMICS, BARLEY 
59. Tikka, S.B.S. Variability studies in barley (Hardeum 
vulgarel) under dry farming conditions. Ann. Arid 
zone. 17:2, 1978, 233-5. 
In this experiment ten varieties of barley were 
grown in 6 rows in randomized block design with 3 
replications. Number of useful tillers plant and spike 
length had signi-viicant heritability, high genetic 
e 
coeficient and high gentic advance. Ai wide range of 
gross va«riations were notioced in all the characters. 
Selection of these characters should be done properly 
for purpose of practical. 
-,-, DRY-SOWING, RICE-UPLAND 
60. Sharma, R.S.; Rathi, G.S. Agronomic practices for 
raising productivity of rainfed upland rice.Ind.far. 
36:2, May 1986, 16-8. 
Three years study was conducted to find out 
suitable practices for raising productivity of rainfed 
of 
upland 'tice. Entire cultivation,rice depends upon 
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vagaries of moonsoon. Fertilizers are rarely used for 
all varieties and if used with higher dose, crop 
suffers fuTDm lodging direct seeding of rice as dry* 
sowing is followed in upland rainfed areas. Early 
ripening variety (85-90 days) 'Purva' performed well. 
-,-, EARLY SOWN, CLIMATE CONDITIONS, VARIETY (VL 616) WHEAT 
61. Jagsheoran; Tondon, J. P.; Pant, S.K. ''V16 61' A new 
variety of wheat for early sowing in rainfed areas of 
north-western Hills. Ind.Far. 37:3, Jun 1987, 10-11. 
This 'VL661' variety was evoloved by the 
scientists working at the Vivekandanda Parvatiya 
Krishi Anu-Savdha shala. This has solvaed the Idng 
left problems of farmers and in built mechanism to 
save itself from damage due to cold. 
-,-, EARLY SOWN, YIELDS, WHEAT-EXPERIMENT 
62. Bagga, A.K.; Chakravarty, N.V.K. Crop stand and 
productivity of early sown rainfed (Barani) wheat. 
Ind.JL.Pl. phvsiol. 30:4, 1987, 372-9. 
Experiment was conducted to see whether the 
adverse efects of temp, could be mitigated by using 
(i) suitable plant type or (ii) higher seed rates. 
* Hindi 62' Known for its relatively better performance 
under early rainfed condition and another high 
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yielding variety'HD2329' were suba^ected to three 
sowing dates i.e. early, normal and late and three 
seed rates i.e. 80, 120 and 160 Kg/ha. ^Hindi 62' 
produced higher productive shoot number and grain 
yield than 'HD 2329' in three sowings. Higher seed 
rate plots which had longer leaf area and havier crop 
staands but lower soil moisture at 90 days from sowing 
adn lower w>ater potfential and transpiration rate of 
the flag leaf gave grain yield p similar to lower seed 
rate plots. 
-,-, GENOTYPE, INTER/INTRA, WHEAT comparative study of 
63. Singh, Bhopal and Awasthi, O.P. Comparative 
performance of different wheat genotypes in soil inter 
and intrarow mited stands under varying fertility and 
plant density levels. Ind. Jl .Acrron. 30:1,1985, 33-9. 
Studies were carried out on sandy loam soil 
compare the performance of three wheat genotypes in 
solid inter and intra row mixed stands under varying 
fertility and plant density levels. Average over three 
years revealed that 'Sonalika' 'Kalyansona' and 
'Hira', when 'Sonalika' grown in inter row mixlture 
with 'Kalyansona' and 'Hira' and 'Kalayansona' + 
'Hira' recoreded an increase! in grain yield upto 4.6 
to 5.8. Inter row mixtures shwo superiority over intra 
row blends in as for as grain yield. 
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-, -, INTERCROPPING, HARVESTING, YIELDS, SORGHUM/PEARL 
MILLET-DRYLAND 
64. Masood Ali; Dhar, S.N. Productivity of Kharif crops as 
influenced by planting time under dryland conditions. 
Ind. JL. Aqron. 26:1, Mar-May 1981, 71-6. 
Experiment was conducted under dryland conditions 
of Bundel Khand region to assess the profitability and 
productivity of sorghum pearlmillet redgram, Soyabean 
and black gram on different dates of planting for 3 
consecutive years (1977-79), of the two icerals, 
pearlmillet out yielded sorghum on all dates of 
planting and was found to be the most renumerative 
crop. Amongst legumes, soyabean was found profitable 
even with August 5-20 planting. Early painting led to 
highest production and return from serghum 
pearlmillet and redgram and decreased when planting 
was delayed. 
-, -, -, LATE-SOWN, WHEAT/CHICKPEA 
65. Ali, M. Wheat/Chickpea intercropping under late-sown 
conditions. JL. Agri. Sc. 121:2, 1993, 141-4. 
Field experiments to determine optimutm fertilizer 
treatment and ration of wheat to chickpea in late-sown 
irrigated intercropped populations were done during 
winter seasons of 1983-85 on sandy loam soils at 
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Kanpur. Chickpea yields were reduced more than those 
of heat under all intercropping systems and reduction 
was longest at 3:1 row ratio. Wheat was more 
productive than chickpea. 
-, -, -, MONETARY RETURN, SORGHUM 
66. Gupta, M.L. and Singh, R.M. Effect of intercropping of 
legumes in sorghum at different levels of nitrogen 
under rainfed condition on sorghum equivalent and 
monetary return. Ind. JL. Agri. Sc. 58: 1, Jan 88, 
20-5. 
Two year experiment carried out with 3 methods of 
planting of grain sorghum intercropping of black gram 
pigeonpea, and soyabean in between wide and paired 
rows of sorghum, with 4 levels of N. Changes in 
planting pattern of sole sorghum did not affect 
sorghum equivalent i.e. grain yield of sorghum, at all 
the levels of N. But intercropping of pigeonpea m 
between paired rows of sorghum significantly reduced 
grain yield of sorghum. Intecropping of pigeonpea in 
wide rows gave higher sorghum equivalent and monetary 
return at all N levels. 
-, -, -, RICE - RAINFED - UPLANDS-CHOTANAGPUR 
67. Singh, C.V.; Chauhan, V.S. and Singh, R.K. Rice (Oryza 
69 
Sativa) based intercropping systems in rainfed uplands 
of Chotanagpur plateau. Ind. JL. Agri. Sc. 63:10, Oct 
93, 621-4. 
Experiment was conducted during wet seasons of 
1989 and 1990 to study the performance of rice bfxsed 
intercropping systems in rainfed uplands of 
Chotanagapur plataeu. ''Kalinga 3' upland rice 
intercropped with 'BK 65' pigeonpea in 4:1 row ratio 
proved most adavantageous with average yield of 2.06 
tonnes/ha of rice and 0.6 tonne/ha of Pigeonpea and a 
a net return of Rs. 4020/ha. Rice + 'A404' finger 
millet intercrop system with 2:1 row ratio was the 
second best another intercrop system for red sandy 
soils of uplands was rice + 'GG2' Groundnut with 2:1 
row ratio, giving 1.7 tonnes/ha rice and 0.37 tonne/ha 
groundnut cropping system. Transplanting of rice On 8-
9 July and sowing of wheat on 20-22 November recorded 
higher graing and straw yields g:rater net returns and 
better cost. Application of N, P and K@ 100,22 and 25 
Kg/ha respectively to both rice and wheat increased 
their productivity and net return as well as the cost. 
-,-,-, RICE, SOYABEAN, MAIZE and PIGEONPEA, WEST BENGAL 
68. Patra, A.P.; chatterjee, B.N. Intercropping of 
Soyabean with rice, maize and pigeonpea in the plains 
of west Bengal. Ind.Jl.Agri.Sc. 56:6, Jun 86, 413-7. 
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In a 2 year field study, soyabean intercropped 
with maize in 2:2 alternate paired rows 30 cm apart 
yielded 2.9 to 4.1 tonnes/ha of maize and 1:4 to 1:5 
tonnes/ha of soyabean and thus produced advantages of 
48 to 59 % in yield and Rs. 5,800/ha in return over 
the sole cropping. 
-,-,-, RICE/WHEAT 
69. Singh, B.P. and Ghosh, D.C. Effect of cultural 
practices on productivity and economics of rice (Oryza 
Sativa) wheat (Tritium aestivum) cropping system in 
plataeu region of Bihar. Ind. Jl .Acrri . Sc. 62:1, Jan 92, 
20-3 . 
Experiment conducted during 1984-86 to find out 
effect of date of establishment, fetility level, plant 
density and plant protection measure each at 2 levels 
on productivity and economics of rice-wheat cropping 
system. Transplanting of rice on 8-9 July and sowing 
of wheat on 20-22 November recorded higher grain and 
straw yields greater net returns and better cost. 
Application of N,P and K @ 100,22 and 25 Kg/ha 
respectively to both rice and wheat increased their 
productivity and net return as well as the cost. 
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-, -, -, YIELDS, MAIZE/PIGEONPEA effect on 
70. Thakur, H.C. and Sharma, N.N. Intercropping of maize 
(Zea mays) with short-duration pigeonpea (Cajanus 
Cajon) and groundnut (Arachis hypogaea). Ind. JL. 
Aqri. Sc. 58:4, Apr 88, 259-62. 
In a 2 jjtear experiment intercropping of 'Suwan' 
maize with 'T21' pigeonpea increased cdnopy height of 
maize as well as of pigeonpea over sole cropping upto 
100 days. After sowing, but after this stage sole 
pigeonpea became taller. Intercropping of maize with 
'Kuber' on 'M13 groundnut did not affect the canopy 
height of maize, but increaed that of goundnut over 
sole cropping. 
-, -, -, YIELDS, RICE/WHEAT 
71. Kolar, Jaspinder Singh and Singh, Bhajan. Nitrogen 
substitution and higher productivity of rice wheat 
cropping system through green manuring. Trop. Agri. 
70:4, 1993, 301-4. 
Field investigations were carried out on a sandy 
a 
laom soil to stdy yield response of rice to green 
manuring with common cowpea and sann hemp between 
harvesting of wheat and transplanting of paddy with a 
view to improving N economy for rice and increasing 
productivity of a rice-wheat cropping system. Higest 
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agronomic efficiency of green manure N was recorded in 
green manure drop 40 days after planting (DAP) and 
lowest at 60 DAP. 
-, -, LATE SOWN, WHEAT 
72. Malik, B.S. and Singh, R.V.P. Cultural practices for 
late sown wheat. Ind. Far. 35:8, 1985, 3-6. 
Recommended wheat varieties for late sowing with 
their respective area of suitability and source of 
seed to get the idea of germinability of seed the 
farming shjfould draw samples from homogeneous seed 
lot, coconut unbro^ken 500 grains, spread evenly on a 
moist layer of sand and cover it preferable with wet 
paper waste under shade. Seed rate for late sown wheat 
increased by 25% i.e. 125 Kg/ha. For late sown crop, 
wheat requires slightly lefisser quantity of fertilizer 
input than timely sown crop. 
-, -, LATE SOWN, YIELDS, WHEAT - AGROTECHNIQUES 
73. Mahendra Pal and Sharma, R.N. Techniques for increasing 
the yield of late sown wheat. Ind. Far. 35:6, 1985, 
9-10. 
Field experiment was carried out at lARI new Delhi 
in 1981-82 f find out the influence of various agro 
techniques on yield of wheat variety. 'HD2285' under 
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late sown conditions. Crop received 120-60-40 Kg N, P. 
K/ha. Fertilizers were supplied in the form of urea 
single super phosphate and murate of potash after 
potato crop. Quantum of increase was 9.4 and 13.5 
g/ha. During the first and second year. Other 
treatments namely irrigation with in a week after 
sowing covering soil surface with farm yard. Manure 
and incorporation of farm yard manure into soil stowed 
perceptible influence on g-amin yield of wheat as 
compared to control. 
-, -, MULCHING, WHEAT, CONSERVATION-MOISTURE 
74. Acharya, C.L. and Kapur, O.C. In - Situ moisture 
conservation for wheat (Triticum aestivum) thjpough 
mulching previous standing maize (zea mays) crop with 
wild sage (Lantana Camara). Ind. JL. Agri. Sc. 63:8, 
Aug 93, 461-6. 
Effect of mulching previous standing maisje with an 
organic waste, wild sage at receding monsoon, for 
moisture conservation and carry over for wheat was 
studied during 1987-90 to mitigate the problem of non-
availability of pre-sowing irrigation to wheat. It 
ensured timely sowing of wheat without pre-sowing 
irrigation of 8cm. and gave maximum water use 
efficiency of rainfed crop and increaed crop yield 
equivalent to 40 Kg/ha. 
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-, -, -, YIELDS, WHEAT effect on SHIWALIK, FOOT HILLS-
RAINFED 
75. Mittal, S.P.; Pratap Singh. Effect of mulching on 
yield of rainfed wheat at Shiwalik Foot-Hills. Ind. 
JL. Aqri. Sc. 56:4, 1986, 277-81. 
Five years study at shiwalik Foothills as well its 
water use efficiency increased when straw mulch @ 5 
and 7.5. tonnes/ha was applied afcer sowing of wheat. 
Beneficial of mulch was more pronounced in year of low 
rainfall. 
-, -, MULTIPLE CROPPING, PROFIT/LOSS, EXPERIMENT-RAINFED 
76. Boruah, A.R.; Hazarika, B.D. Multiple cropping under 
rainfed conditons. Ind. Jl. Agron. 29:1, Mar - May 
1984, 46-50. 
Experiment was conducted during 1977-79 on sandy 
loam soil at Assam Agricultural University Jorhat. 
Study was with 13 cropping sequences of 200 and 300% 
cropping intensity. A three crop sequence of wheat 
moong (S) - rice (S) gave highest net return of Rs. 
5,847/ha followed closely by mustard moong (S) rice 
(S) with Rs. 5,G22/ha. This cropping sequence not only 
gave hf^hef return but t^JOcLs able to meet the 
requirements of an average farmers family dornthe view 
point of food and labour employment. 
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-, -, PLANTING PATTERNS, WHEAT comparative study of 
77. Patel, J.C; Vyas, M.M. Response of wheat of diferent 
planting patterns and seed rates. Ind. JL. Agron. 
31:3, 1986, 256-8. 
Of 6 methods tested for sowing wheat at 100 and 
125 Kg/ha after ground nut, sowing at 100 Kg/ha in 
rows 22.5 cm apart was the best in terms of 
operational convenience, grain and not return. 
-, -, PLOTS, SIZE/SHAPE, RICE-EXPERIMENT 
78. ALI, M.A. and Singh, A.K. Size and shape of plots and 
blocks for field experiments with rice in Chattisgarh 
plains. Ind. JL. Acrri. Sc. 56:6, Jun 86, 466-72. 
From a uniformity trial conducted with transplanted 
rice at Raipur, percentage of standard error (SE%) per 
plot was found to decrease with an increase in plot 
size effect of plot shape on SE% was not consistent. 
Coefficient of heterogeneity varied from 0.1259 to 
0.2405 for three types of bijfficks studied. 
-, -, PLOUGHING - DEEP, VARIETIES (33), JOWAR 
79. Mittal, S.P.; Ramnath, B. Increase rabi Jowar yield in 
samll holdings under dryland conditions. Ind. Far. 
21:12, Mar 1972, 25-6. 
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Cultivation under rainfed conditions is uncertain 
and a gamble then it is amajor concern of agricultural 
sicentistis to increase the production potential of 
these lands. Practices followed are deep ploughing of 
soils, contour bunding should be done in order to 
store moisture in the soil. Farm yard manure at 5 
tonnes/ha is broadcast on the surface and placing 
fertilizer. 
-, -, SOWING, HYBRIDS, DATES, YIELD, PEARL MILLET effect on 
80. Shrivastava, Umashankar Lai. Response of Pearl-millet 
hybrids to dates of sowing under rainfed condition. 
Ind. JL. Agron. 27:2, Jun-Aug 1982, 137-9. 
An experiment consisting of four dates of sowing 
of pearlmillet hybrids during Kharif 1970 and 1971. 
Crop sown in last week of July resulted in higher 
grain yield than both earlier or later sowings. Data 
showed that height of plant, number of effective 
tillers per plant and grain and stoner yield were also 
affected by the date of sowing. Hybrids HB - e and BH 
- 4 outyielded D -356 and HB -1 in respective years. 
-, -, -, SEEDRATE, WHEAT 
81. Nayital, S.C.; Sharma, R.K. Response of rainfed wheat 
(Triticum aestivum) to different saed^  rates and sowing 
'^ -^  ' \ 
77 .,, -^
methods. Ind. JL. Aaric. Sc. 60:1, Jan 1990, 65-7. 
Rainfed field experiment on seed rate and methods 
of sowing was conduced with 'VL421' during rabi 
seasons of 1988-84 and 1984-85. Four methods of sowing 
were : Ml broadcasting method of wheat. M2 line sowing 
of wheat M3 broadcasting a mixture of wheat and brown 
sarson. Without intercrop situation with 1 Kg increase 
inseed rate yield was expected to increase by 20, 23, 
25 and 27 Kg through broadcast method, line sowing 
method without inter crop, broadcast with intercrop 
and line sowing methods respectively. At 120 Kg seed 
rate, expected yield was estimated to be 2404 28754, 
3018 and 3206 Kg/ha under Ml, M2, M3, and M4 
respectively. 
-, -, -, WEED CONTROL, RICE performance of 
82. Sharma, A.R. and Reddy, M.D. Effect of method of 
sowing and weed-control practice on performance of 
rice (oryza sativa) under intermediate deep-water 
condition.Ind. JL. Agri. Sc. 62:1, Jan 92, 24-8. 
Experiment was conducted during wtt seasons of 
1988-89 under intermediate deep-water situation at 
Cuttack to find out effect of 2 methods of sowing, 3 
row spacings weed-control practices on semi-dwarf long 
duration 'Gayatri' rice. Crop sown in lines or hills 
germinated equally well and produced similar yield 
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when a heavy rain occured 4 days after sowing. Crop 
stand improved with hill mehtod when a light rain 
shower immediately after sowing was followed by 
drought spell, which resulted in seed germination from 
line sown crop. Therefore hill sowing was better than 
line-sowing. 
-, -, -, DATES, WHEAT 
83. Saini, A.D. and Dadhwal, V.K. Heat unit requirement 
during the period of grain growth in wheat and its 
application for adjusting sowing dates in different 
regions. Ind. JL. Agri. Sc. 56:6, June 86, 447-52. 
Heat unit requirement was estimated to be 393 
degree days above 7.5°C during period of grain growth 
in 3 wheat cultivars ' HD 4502' 'Kalyansona' and 
'Sonalika' mean temperatures of 35 meteorological 
zones of India were used. To construct the grain 
growth period and to predict the probable anthesis 
date. 
-, -, -, PERIOD, TIME, GROWTH/KERNEL SIZE, WHEAT 
84. Saini, A.D. and Dadhwal, V.K. Influence of sowing date 
on grain-growth duration and kernel size in wheat. 
Ind. JL. Agri. Sc. 56:6, Jun 86, 439-47. 
Regression analysis of pooled data of 2 year field 
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experiment with 'Kalyansona' and 'Sonalika' ^varieties 
of bread-wheat and HD 4502 variety of macaroni wheat 
shoed that between 13 °C and 27 °C the grain-growth 
duration from anthesis to maturity declined by 2.6 
days for every 1°C rise in temperature followed by a 
slow decline at higher temperature up to 30°C. 
Photoperiod effects on grain growth duration from 
anthesis to maturity were found to be negligible. 
-, -, SOWING TECHNIQUES, RICE - UTTAR PRADESH, EASTERN-
RAINFED 
85. Singh, H.P.; Jaiswal, L.M. Production technology for 
rainfed lowland rice in eastern Uttar Pradesh. Ind. 
Far. 39:3, June 1989, 9-11. 
A research was conducted at the Narendra Deva 
Universtiy of Agriculture and Technology, Faizabad, to 
push up the average yields of rice in eastern U.P by 
adopting 6 point technology. Growth in the rainfed low 
land is affected by amount and duration of rainfall, 
depth and duration of floading and topography. Deep 
water areas contain 50 to 100 cm. of water depth under 
such conditions promising rice varieties are 'Chaika 
59','Madhukar' and 'Jalmagan'. Fertilizer must be 
applied below the surface in one application at 
seeding time. In lowland rice, a double transplanting 
technique-transplaning with tillers detached from the 
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mother plant of earlier transplanted crop is 
advantageous. 
-, -, SPACING, DATES effect of 
86. Kaushik, S.K.; Gautam, R.C. Effect of varying dates of 
planting and row spacing on yield of peixarlmillet 
varieties under rainfed conditions. Ind. JL. Agron. 
29:4, Dec-Feb 1984, 480-4. 
Field experiment consisted fcf three dates of planting 
(first with the onset of monsoon and second 10 and 20 
days thereafter) in mainplots and three row spacings 
and three varieties. Study was on the growth and yield 
of pearlmillet during Kharif seasons of 1980, 1981 and 
1982. Results showed that 'pearlmillet gave highest 
yield when sown with onset of monsoon that is first 
fortni«ght of July. Row spacing of 45X10 cm row 
spacings. variety PSB 8 was high yielding than DC3 and 
WC - C 75. 
-, -, -, ROW YIELDS, FINGER MILLET effect on 
87. Rafey, A.; Srivastava, V.C. Effect of cultivation, 
seeding rate and spacing on grain yield of rainfed 
fingermillet. Ind. JL. Aaron. 33:3, Nov 1988, 331-2. 
Field experiment consisting of two cultivation 
practices (direct seeding and transplanting) , three* 
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row spacings (25, 35 and 45 cm) and three seeding 
rates (6, 8 and 10 Kg/ha) of finger millet. It has 
been tested that narrow inter and intra-row spacings 
gave significantly higher yield as coijftpared to wider 
row spacings in transplanted finger millet. 
, TILLAGE, IRRIGATION, YIELDS, RICE effect on 
Khan, S.A.; Chatterjee, B.N. Effects of tillage and 
date of harvesting of the preceding rice crop on 
productivity and moisture utilization of rainfed 
winter crops. Ind. JL. Agri. Sc. 56:1, Jan 1986, 28-
36. 
Greater storage of mo»lture was found ci those 
plots from which rice crop was harvested on 8 October, 
15 days delay in harvesting caused 21 mm soil moisture 
deficiency at a soil layer of 0.90 cm more residual 
soil moisture increased the emergence of seedings of 
winter crops, which was more in untilled soil. Among 
winter crops maximum yield of barley was 1,565 Kg/ha 
and minimum 83 8 Kg/ha of unseed. Winter crops yielded 
10% more when sown early and 22% more when 
conventional tillage operations adopted. 
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-, -, VARIETIES (IPW72 HD2329) SELECTION, YIELDS, WHEAT 
89. Hanslas, V.K. and Tondon, J.P. Choose superior quality 
wheat for cultivation. Ind. Far. 37:9, 1987, 3-4. 
Very good chapati making qualities are 'WL711' 
'IPW72' 'CPAN1676', 'HD2329' and in northern plains 
zone 'VW 120, Raj 1482' and 'Kalyansana' in NWE plains 
zone 'WH147' in cetral zone. Among the released 
varieties the ones with very good baking qualities are 
^CPM 1676', ^PBW154' in northern plains zone. *VW120' 
Raj 1482 in NW plains zone. 'U.P. 262' in NE zone. 
-, DISEASES, BIOCHEMICAL CHANGES, TRITICALE 
90. Shabbir Ashraf; Dhirendra Prakash; Irshad Mehmood. 
Biochemical changes in the roots of triticale infected 
with Puccinia recondita. Nat. Acad. Sc. Lett. 9:7, 
1986, 193-4. 
Total free amino acids, orthodihydroxy phenols and 
phenols were isolated from root extract of triticale 
hexaploide last. Infected with Puccinia recondita 
Robexdesm. Concentration of free aminoacids and 
phenolis was more in decreased plants than normal 
ones. 
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-, -, BLAST, YIELDS, FINGERMILLET effect on 
91. Ravi Kumar, R.L. and Seetha Ram, A. Genetic variation 
in yield and its components in relation to blast 
disease caused by Pyricalaria grisea in finger millet 
(Eleusive coracana). Ind. JL. Agri. Sc. 64:2, Feb 94, 
103-6. 
Four F2 populations of finger millet during the 
rainy season of 1988 were studied to understand the 
nature of variation in quantitative fruits in relation 
to yield and reisitance to blast caused by Pyricularia 
e 
griea. Modrate to high genetic variability for 
components of prodtuctivity and the neck and ginger 
blast was seen in all the populations. Total and 
productive tillers recorded moderate to high 
heritability but I'&ef genetic advance, indicates scope 
for development of blast resistance through selection. 
-, -, CARBENDAZIM, WHEAT effect on 
92. Singh, Mathuresh; Sing, Amreek and Singh, U.S. 
Persistance of carbendazim in wheat when applied as 
seed treatment. Ind. Phyto. 40:1, 1987, 116-7. 
Present study demonstrates that seed treatment 
with carbendazim should be effective against primary 
systemic infection. High concerntration of fungicides 
in shoot of young seedlings may be special value. To 
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check loose smut pathogen. As fungicides did not 
persist till maturity. It may not be of any use to 
check secondary seed infection. Carbendazim when 
applied as seed infection. Carbendazim when not por 
any residue problem for use of grain for human or 
animal consumption. 
-, -, CONTROL CHEMICAL, WHEAT 
93. Singh, Parmajit; Dhaliwal, H.S. Chemical control of 
Karnal bunt (Neovossia indica) of wheat (Triticum 
aestivum) by single spary of fungicide at heading. 
Ind. JL. Aqri. Sc. 59:2, 1989, 39-42. 
Some fungicides applied as single spray at heading 
in the control of Karnal bunt of wheat after natural 
and artificial infection in,the field. Treatment with 
bordionazole was most effective where not even a 
single infected spike or grain was present. 
Carbendazim @ 1000 g/ha significantly reduced 
percentage of infected rains but was less effective 
than propiconazole through other treatment also proved 
effective propiconazole was most effective fungicide 
which completely controlled Karnal Bunt. 
-, -, CONTROL, FUNGICIDES, WHEAT 
94. Vyas, S.C. and Shastry, R.P. Fungicides for wheat 
disease management. Far. Par. 21:9, 1988, 21-30. 
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Pest management system which envisage all out 
efforts to fight the disease; these includes judicious 
agricultural practices, such as crop rotation 
intercropping biological control and use of resistance 
varieties use of fertilizers and sanitaction of 
tillage. Strong efforts for development of thes& 
alternative methods to fungicides have been going on 
for several years. Several fungicides have been 
developed for wheat like Panoctin Universal. Drawing 
ran plus, Arbosan Universal Raytein, Rovral, Vitaiax + 
Thiram. 
-, DROUGHT, RESISTANT, EARLY VARIETY-RICE (Neela) UPLANDS 
95. Ray, J.K. 'Neela' An early maturing rice variety for 
rainfed uplands. Ind. Far. 39:2, May 1989, 8-9. 
A new variety of rice CR-404-56-1 named 'Neela' 
has been developed at CRRI, Cuttack. It matures in 90 
days, tolerant to drought, pests and diseases like 
blast. Yield trials have shown its superior 
performance as an early type. Being early and gall 
midge resistant, it is suitable for the Raipur zone of 
MP where this appears in early crop of rice. In light 
textured lateritic soil, it produced around 3.5 tonnes 
per hectare while varieties like 'MW-10' and 'Kalinga 
-III produced less. 
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-, -, FERTILIZATION, YIELDS, WHEAT effect on 
96. Singh, T.B. Studies on the effect of sources of 
nitrogen on the yield and disease incidence in wheat. 
Far. Par. 20:10, 1988, 22-4. 
Three sources of nitrogen i.e. Urea, Amonium 
Sulphate and Calcuim nitrate were tested in a 
randomized blick design replicated eight times to 
assess the effect of these sources of nitrogen on 
grain yield and disease incidence in wheat. Uniform 
dose of 120 KgN/ha was applied through all sources. 
Wheat variety 'Kalyansona' which is rnore susceptible 
than other varieties was kept as test material in this 
experiment. Calcuim Amonium Nitrate was superior 
source of nitrogen for yield as well as disease 
resistance. 
-, -, GRASSES, PEARLMILLET role of 
97. Mehta, Naresh and Thakur, D.P. Role of different 
grasses in the occurence of ergot on pearlmillet. 
Ind. JL. Agri. Sc. 56:6, June 86, 473-5. 
Out of 20 grasses and 14 strains of Panicum and 
Cenchrus tested, only Panicium antidotale Retz. and 
cenchrus ciliaris Linn. Contracted ergot incidence 
under artificial inoculation with both ergot 
suspension of pearlmillet and blue-panic grass in 
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1982-83. Only Panicum antidotale has been observed to 
contract the ergot infectio in field. 
-, -, INOCULATION, SEED/SOIL, WHEAT 
98. Rawal, H.S.; Geol, R.K. and Jhooty, J.S. Seed and soil 
inoculation in relation to the incidence of flag smut 
in wheat.Ind. Phyto. 39:4, 1986, 599-600. 
Seed intestation with dry teliospores of ustelege 
agrophyri is quite adequate for creatinmg an 
artificial epidermic of flag smut for reliable 
screening of wheat germ plasm. Environment conditions 
during seeding emergence period and proximity of smut 
pores to germinating seed rather than the method by 
which it is achieved are the most important factors in 
obtaining high percentage of flag smut in the field. 
-, -, KERNEL BUNT-CONTROL, FUNGICIDES, WHEAT 
99. Singh, A.; Tiwari, A.N. Control of Karnal bunt of 
wheat by a spray of fungicides. Ind. Phyto. 38:1, 
1985, 104-8. 
Field trials conducted at Pantnagar and at two 
more locations in Uttar Pradesh have established that 
Karnal bunt infection of wheat flowers can be 
prevented by a spray of either mancozeb, carbendazim 
or feutin hydroxide at early heading stage before 
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flowering of the crop. 
-, -, -, SPECIALIZATION/PHYSIOLOGIC, WHEAT 
100. Anjla, S.S.; Sharma, Indu. Physiologic specialization 
of Karnal bunt of wheat. Ind. Phvto. 40:3, 1987, 333-
6. 
Out of 21 collections of Nevossia indica obtained 
from different agro climate regions of Punjab and 
Himachal Pradesh, four district pathotypes have been 
identified on the basic of pathogenecity tests 
conducted on genotypes belonging to T. aestivum, T. 
durum, triticale and scale cereal. Pathotypes did not 
differ morphologically. 
-, -, LINKAGE RELATIONSHIP, WHEAT (tetrploid) 
101. Rauti, V.M. Patil, V.P. and Deodikar, G.B. Linkage 
relationship for seeding resistance to races of stem 
rust (Puccinia graminis F. sp tritici) in tetraploid 
wheats (T. durum and T. carthlicum) . Ind. JL. Agri. 
Sc. 5 8:4, Apr 88, 247-51. 
Linkage relationship between genes governing 
resistance of stem-rust at seedling stage were 
estimated during 1977-80 in 3 intra-specific and 2 
inter-specific crosses genes controlling 2 races were 
detected whereas 10 showed significant linkages. Cross 
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over percentages were 13-62-29. 40% indicating 
operation of common genes for resistance to different 
races. 
-,-, LOOSE SMUT, WHEAT (Bread, macroni, emmer) resistance of 
102. Sharma, S.C; Saini, R.G. Sources of resistance to 
loose smut in bread-wheat, macaroni wheat and emmer 
wheat. Ind.JL.Aqri.Sc. 57:12, Dec 85, 727-30. 
Germplasm collection consisting of 439 varieties 
of Triticum aesticum Linn, emend Fiori, 13 of T. durum 
Desf, and 2 of T. dioccum schubl- from India, Canada 
and USA were evaluated for their resistance to a 
mixture of races of loose-smut caused by Ustilago 
tritici. Commonly cultivated 'HD2009' 'WH147' *WL711' 
'Sonalika' 'Kalyansona' were found to be susceptible. 
Ten out of 13 varieties of T. Curum and both varieties 
of T. dicoccum wheats were resistent. 
-,-,RUST, CONTROL-CHEMICALS, WHEAT 
103. Brahma, R.N. and Asir, R. Chemical control of wheat 
rusts with tilt (Propiconazole). Ind.Phyto. 41:3, 
1988, 482-4. 
In recent years new imm chemicals have been 
developed such as chemical 'tilt' (Propiconozole) that 
is said to be effective againgst wheat rusts. 
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Effectivenss of *tilt' was compared with Dithen M45 
(dithiocarbonate) which is reported top control rusts 
effectively. 
-,-, SEEDS, CONTROL, FUNGICIDES, RICE efficacy of 
104. Kannnaiyan, S.; Rao, A. Venkata. Efficacy of certain 
Fungicides in the Control of primary seed infection in 
rice caused by Helmintho sporium oryzae Breda de 
Hann.Ind.JL.Agri.Sc. 45:10, Oct 75, 464-6. 
Seven fungicides were tried for rice seed 
treatment in order to control primary seed borne 
infection of rice due to Helminthosporium oryzae Breda 
de Hann. Among Fungicides tested, 5,6. dihydro-2 
methyl-1,4- oxathiin-3- carboxanalide @ 2g/Kg of seeds 
increasied glermination considerably. It also reduced 
survival of pathogen in seeds while other fungicides 
were less effective in inhibiting the pathogen. 
-,-,-,FACTORS, ENVIRONMENTAL, WHEAT 
105. Verma, H. S. ; Singh, A. Environmental factors in 
relation to loose smut infection in wheat seeds. 
Ind.Phvto. 30:3, 1986,423-6. 
Prevalence of high and frequent rains accompanied 
by mild temperatures during flowering period was more 
comducive for loo»se smut infection in wheat seeds. 
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sowing of wheat cultivars ^sonalika' during second to 
fourth week of rNovember and applicatio»n of nitrogens 
120 and 180 Kg/Ha favoured higher seed infection. 
However level of seed infection did not differ in 
rainfed and irrigation crops under trial condition. 
-,-, WHEAT estimation 
105. Rai, R.C. and Singh, A. Estimation of loss in wheat 
grain weight due to Karnal bunt infection. 
Ind.JL.Mvc.PI.Path. 15:2,1985, 123-31. 
Wheat grain infected with low, medium and high 
grade extent of grain portion converted into bunt 
sorus of Karnal bunt infection were lighter in weight 
by 5.18, 19.97 and 51.57% respectively. This amounted 
to and average of 25.57% or roughly one fourth 
reduction in weight of a grain lot having equal 
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proportion of all the three grdes. Extent of loss in 
weight of wheat grain lots due to Karnal bunt 
infection. 
-,-, WHEAT-INDIA 
107. Bahadur, P.; Nagarajan, S. Virulences of puccinia 
graminis f.sp. tritici prevalent in India during 1980-
81 and 1981-82. Ind.Phvto. 38:3, 1985, 456-61. 
Incidence and development of stem rust of wheat in 
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winter sown crop was poor and less spread. Severe stem 
rust developed in summmer crop on wheat grown duringl 
winter virulences 40A, 21A 2 and 117A were most common 
during 2 year period. Differental effectiveness* of 
Sr. genes reveal the scope for geTie developmenft. 
-, ENVIRONMENTAL CONDITIONS, IRRIGATION/WATER LOGGING, WHEAT 
(Triticum aestivum) response of 
108. Gill, K.S.; Qadar, Ali and Singh, K.N. Response of 
wheat (triticum aestivum) genotypes to sodicity in 
association with water logging at different stages of 
growth. Ind.JL.Agric.Sc. 62:2, Feb 92, 124-8. 
Experiment was conducted during winter seasons of 
1986-87 to study flooding tolerance of 25 varieties of 
wheat under sodicity at different Hgrowth stages. 
Grain yield decreased with rise in pH and also with 
flooding from 75.06 to 44.86 g/m row and 70.51 to 
52.27g/m row respectiovely. Grain yield decreased more 
on flodding at flowering than at tillering stage and 
varieties showed significantlty different response. 
- , EXTENSION SERVICES, TOSSA JUTE-EXPERIMENTS, RICE/WHEAT 
109. Das Gupta, Subash; Azad, A.K. On-farm evaluation of 
improved package of technology for tossa jute 
(corchorus olitorius) late rainy season rice (oryza 
sativa) wheat (triticum aestivum) cropping pattern. 
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Ind.JL.Aqri.Sc. 62:2, Feb 92, 14-7. 
Study was conduced during 1981-89 to improve 
traditional tossa jute-late rainy season rice-wheat 
practice in medium highland of old Brahmputra flood 
plain through incorporation of improved varieties and 
modified management practices. Improved managment of 
the pattern showd 23,31 and 42% higher productivity m 
jute, rice and wheat respectively and 53% higher net 
monetary return compared with traditional pattern. 
-, FERTILIZATION/ANTITRANSPIRANTS, WHEAT, EXPERIMENTS, 
MIDHILL, HIMACHAL PRADESH 
110. Bhopal Singh; Awasthi, O.P. Effect of time of 
application of antitranspirants on the yield of 
rainfed wheat under mid-hill conditons of Himachal 
Pradesh. Ind.JL.Agron. 29:3, Sep-Nov 1984, 363-6. 
This experiment studied the effect of 
transpiration suppressants on the yield of wheat and 
to find out best time of theidapplication in rainfed 
wheat. Spraying of TS at boot + anthesis stages 
siggificantly increased grain and straw yield of wheat 
over other stages of application during both the years 
and recorded additional yields of the order of 22-7 q 
grain and 2 8.oq straw per hectare over no spray. 
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-,-, BORON, WHEAT respones of 
111. Mandal, A.B. and Das, A.D. Response of wheat (Triticum 
aestivum) to boron application. Ind.JL.Agri.Sc.. 58:9, 
Sep.88, 681-3. 
Effect of boron was studied in a 2 year experiment 
with 10 bread wheat varieties viz. 'Sonalika', 'HW 
135' ^Deshratna', B^R 2116, BR 33; HP 1209'm B^W 182; 
was found tolerant to boron, whereas 'Deshratna' 
subceptible to it. 
-,-, CHEMICAL/FYM-YIELDS, WHEAT effect on 
112. Grewal, S.S.; Sud, A.D.; Mittal, S.P. Effect of Farm 
Yard Manure and Chemical Fertilizers on yield of 
rainfed maize in Siwalik Foot Mills. Ind.JL.Agron. 
27:3, Noov 1982, 282-3. 
Experiment was conducted at Chandigarh during 
Kharif seasons of 1978 with four doses of nitrogen, 
phosphorus and potash and conservation of FYM with 
these doses FYM at 10 tonnes per hectare was added. 
Entire phosphorus and potash and half of N was applied 
at sowing and remaining half of N was applied as 
topdressing 30 days after sowing Maize Ageti-76 was 
sown at 60x30 cm spacings. Crop yield increased from 
12-2 q/ha to 18.7 q/ha with 10 tonnes /ha FYM. 
substantial increase in yield was obtained when dose 
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was increased from 60:30 :30 to 90:45 levels. 
-,-, DIRECT/POTASH, RICE-MEGHALAYA 
113. Patiram; Prasad, R.N.; Singh, R.P. Response of rainfed 
direct seeded rice to pottassium on alfisol of 
Meghalya. Ann.Agric.Res.. 8:2, 1987, 214-20. 
In the experiments application of 30 Kg K/ha was 
optimum for production of rice irrespective of 
available K and N levels in the soil. Yield of rice 
did not increase beyond 50 Kg N/ha. Uptake of K and 
its concenftration in straw were also influenced by K 
application. 
-,-, MICRONUTRIENT, PEARL MILLET effect on 
114. Agarwal. R.K.; Panjab Singh. Effect of Zn and P levels 
on the concentration and uptake of N and N/Zn ratio in 
rainfed pearmillet. Ann.Arid zone. 17:3, 1978, 276-7. 
Field experiment indicated effect of soil applied 
Zn by commercial zn so^/ha and P on N concentration 
and uptake, and N/zn ratio in pearlmillet revealed 
that concerjt^iration and total N uptake increasd with 
increase in lands of zn and P, but decreased when 
higher llevel of one element combined with low level 
of another element. Under drought conditions 
concentration increased and total uptake decreased 
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during crop growth N/Zn ratio adversely affected 
quality and quanity of grain. 
-, -, NITRIC PHOSPHATE, RICE 
115. Hundal, U.S. and Sekhon, G.S. Evaluation of nitric 
phosphates as a source of fertilizer phosphorus to 
rice. Ind. JL. Agri. Sc. 45:8, Aug 75, 344-7. 
Nitric phosphates having 30, 50 and 70% water 
soluble phosphorus were evaluated in comparison with 
super phosphate,• urea amonium phosphate, dicalcium 
phosphate and rock phosphate on Gurdaspur clay-loam 
soil ow in available phosphorus, with rice as the test 
crop. Different phosphatic fertilizers were applied at 
rates of 15, 30, 45 and 60 Kg P2O5 /ha. relative 
effective values obtained by fitting quadratic 
function showed that super phosphate and urea amonium 
phosphate were most effectivle sources of fertilizer + 
phosphours. Among nitric phosphates, effectiveness 
with degree of water-soluble phosphorus fraction in 
them. 
-, -, NITROGEN, BAJRA application of 
116. Singh, S.D. Method and timing of nitrogen application 
in rainfed bajra. Ann. Arid zone. 15:4, 1976, 305-12. 
Experiments were conducted over three seasons to 
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integrate timing and method of nitrogen application to 
bajra. Observation showed that effectiveness of 
fertilizer is minimum. Results indicated that 30 Kg of 
N/ha can be added at sowing and 15 Kg N can be used 
later as top dressing under normal rainfall 
conditions. In abse»5B.e of spray facilities 15 Kg 
nitrogen can be applied as top dressing in dry-
conditions. In this case only 30 Kg N/ha is 
recommended to be used by basal dressing selection of 
time and mebtod of using nitrogen minimises risk in 
use of fertilizer. 
-, -, -, application - BARLEY 
117. Jha, K.N.; Ojha, S.N. Response of barley varieties to 
level of nitrogen under rainfed condition. Ind. JL. 
Aqron. 26:1, Mar-May 1981, 97. 
Experiment comprised of the five varieties (K141, 
P302, K169, K125 and Ratna) and four levels of 
nitrogen (10, 20, 40 and 60 Kg N/ha) . Full dose of 
nitrogen was applied at the time of sowing with an 
uniform application of 20 kg each of K20 and P2'^ 5 • 
Crop responded significantly with the increasing 
levels of nitrogen up to 60 kg N/ha under rainfed 
condition. 
118. Singh, R.P.; Jagdish Seth; Sharma, S.K. Nitrogen 
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uptake grain yield and its attributes in rainfed 
barley as influenced by modes of nitrogen (Urea) 
application. Ind. JL. Aaron. 24:2, Jun-Aug 1979, 138-
46. 
t 
Field experiment was conduced on a sandy loam soil 
at I.A.R.J.; New Delhi during rabi season of 1976-77 
and 1977-78 to assess the effeciency of applied N (30 
kg/ha) as urea in different methods on barley. Yield 
attributes like tillering ear length and no. of 
grains/ear and grain and straw yields were found 
significantly increased due to placement of all N at 
the time of sowing than its broadcast on soil at 
sowing or spraying of foliage after 45 days. Placement 
method of N increased Protein % and nitrogen uptake in 
grain and straw over other methods of N application. 
-, -, -, DOSAGES, PEARL MILLETS-RAINFED 
119. Upasani, R.K.; Sharma, H.C. Response of pearl-millet 
to nitrogen fertilization under rainfed condition. 
Ind. JL. Aaron. 25:4, Dec-Feb 1980, 727-8. 
Field trial, to study the response of perarlmillet 
HB-5 to nitrogen application was conducted at Research 
Farm, BHU during Kharif 1977. Six levels of nitrogen 
were replicated twice in randomized block design. Crop 
was sown in rows 45 cm apart using 5 kg seed/hectare. 
Grain yield due to 2 0 and 40 kg N/ha were comparable 
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to that without nitrogen. Similarly 20, 40 and 60 kg, 
40, 60 and 80 kg; 80 and 100 kg nitrogen rates were 
comparable among themselves in this respect. 
-, -, -, -, RICE 
12 0. Kumar, S.D.; Sharma, H.C. Response of Direct sown rice 
to levels of nitrogen under rainfed conditions. Ind. 
JL. Acrron. 25:4, Dec-Feb 1980, 17-8. 
Investigation wa carried out during Kharif 1974-75 
to study the response of direct sown rice varieties 
'Saket' 3; Ratna and Cr 4.4-1 to 5 levels of nitrogen 
viz. 0,20, 40, 60, and 80 kg/ha. Recommended dose of N 
with 40 kg P2'-*5 ^^ ^9 ^2^ "^^ placed 10 cm deep in 
seed furrow before seeding. Ratna was highest yielder 
followed by Saket 3 and CR 4.4-1. Significant yield 
increase were observed upto 40 Kg N/ha. 
121. Prasad, L.V.; Singh, C.V. Response of Direct sown Rice 
to levels of nitrogen under rainfed conditions. Far. 
Par. 31:2, Apr 1980, 27-8. 
Experiment was carried out during Kharif 1974-75, 
to study the response of direct sown rice varieties 
saket 3, Ratna and CR 4.4-1 to 5 levels of nitrogen 
viz. 0,20, 40, 60, and 80, kg/ha. Recommended dose of 
N with 45 jg P2^5' ^^ ^9 ^2^ ^ ^^ placed 10 cm deep in 
seed furrow before seeding Ratna was highest yields 
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followed by slaet 3 and CR 4.4-1. Significant yield 
increase were observed. 
-, -, -, IRRIGATION, YIELDS, VARIETY-RICE effect on 
122. Reddy, T. Yellamanda and Kulandaivelu, R. Effect of 
different moisture regimes and soil test crop reponse 
of nitrogen on yield of rice (oryza sativa). Ind. JL. 
Aqri. Sc. 58:4, Apr 88, 274-7. 
Field experiment conducted to study the efffect of 
different moisture regimes and soil test-crop response 
values of N grain yield of ' IR 50' and IR20' rice 
during summer, rainy and winter seasons on clay soils. 
Grain yields were similar between submergence to 
saturation and continuous submergence in all seasons 
resulting in savwing of 30-48% of water. Optium level 
of N was 100% of soil test crop response value of N 
during summer and rainy season ad 150% during winter. 
-, -, -, NUTRIENT UPTAKE effect on VARIETY-BARLEY (Ratna) 
123. Agarwal, S.K.; Raj at De. Effect of rates of nitrogen, 
mulching and antitranspirants on nutrient uptake of 
barley varieties under rainfed conditions. Ind. JL. 
Acrron. 24:1, Mar-May 1979, 66-72. 
Field experiment with bQrley was conducted on the 
Todapur Block Farm, l.A.R.I. New Delhi. Nitrogen yield 
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in straw grain and total plant was recorded to be 
significantly higher with straw mulch and kaolin 
treatment. Ratna and Vijaya varieties did not differ 
in ynield of nitrogen. Yield of nitrogen was also 
increased significantly by application of 30 kg N/ha 
over no nitrogen. Effect of various treatments on 
phosphorus yield in straw, grain and total yield was 
almost similar as N yield. 
-, -, -, PEARL MILLET response of 
124. Kaushik, S.K. and Gautam, R.C. Response of pearlmillet 
hybrids to nitrogen fertilization and plant density 
under rainfed conditions. Ind. JL. Agri. SC. 56:1, Jan 
86, 37-40. 
In a year field experiment with 3 pearl millet 
hybrids, grown at 3 levels of N (40, 80, 120 kg/ha) 
and 3 plant densities, 'BDlll' gave highelf grain 
yield. On rainfed lands, hybrids did not repsond to N 
doses beyond 80 kg/ha the optimum being 52 kg/ha. 
-, -, -, WHEAT effect of 
125. Yadav, K.D. Singh, S.P. Response of wheat cultivars to 
different methods of Niti^ogen application under 
rainfed conditions. Ind. JL. Agron. 27:4, Dec-Feb. 
1982, 437-8. 
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Field experiment was conducted in rabi 1973-74 to 
compare different methods of nitrogen application and 
also to study the performances of wheat cultivar 
(Kalyansona and NP 851) under rainfed conditions. 
Uniform dose of 50 kg N, 30 kg P2O5 and 20 kg K20 /ha 
was applied. Entire dose of phosphorus and potash was 
applied at sowing along with nitrogen fertilizer as 
per schedule prescribed 1/2 placement + 1/2 foliar 
application of N produced significantly more yield as 
compared to other methods of notrgen application. 
126. Yashoda Prasad; Tandon, J.P. Response of rainfed wheat 
to nitrogen. Ind. JL. Aaron. 29:4, Dec-Feb 1984, 547-
8. 
In a field experiment conducted, wheat variety 'VL 
421' was sown on 25 October and 28 October repectively 
in 198-81. Nitrogen rates were 0, 10, 20, and 40 kg 
N/ha. Total dose of nitrogen as urea and unifonn dose 
of 30 kg ^2^3^^^ ^ single superphosphate were applied. 
Results indicated that a marked increase in grain and 
straw yield was recorded with nitrogen over no 
nitrogen. 
127. Yogesh Kumar and Bhardwaj, R.B.L. Economics and 
response of nitrogenous fertilizer for wheat in 
various agro-climates. Ind. JL. Agri. Sc. 56:10, Oct 
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86, 722-5. 
In a study to estimate the response function of 
bread wheat to N and its economics in various agro-
climates of country, derived response fuctions were 
found to be quadratic. But wide differences in the 
magnitude of response of fertilizer among regions were 
observed because of wide variations in soil and 
climatic conditions. Response of fertilizer was 
highest in central region followed by north-western 
plains hilly regions. Optimum economic dose of N 
ranged from 137 kg to 164 kg/ha in all regions. 
-, -, -, -, DRYLAND 
128. Benbi, D.K.; Sandhu, K.S. Sagar, S. Response of 
dryland wheat to fertilizer nitrogen in relation to 
stored water rainfall and residual farm yard manure. 
Fert. Res. 36:1, 1993, 63-70. 
Yield response of dryland wheat to fertilizer N 
application in relation to components of seasonal 
water and residual farm yard manure (FYM) studied for 
five years on a maize wheat sequence on sandy loam 
soils in Hoshiarpur district. Four rates of N viz. 0, 
40, 60 and 80 kg ha-1 in wheat were superimposed ontow 
residual FYM treatments. Response to fertilizer N was 
lower in FYM amended plots than in unamended plots. 
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-, -, -, application WHEAT/OAT, UTTAR PRADESH-EASTERN 
129. Singh, U.N.; Singh R.A. Response of rabi cereals to 
levels and methods of nitrogen application under 
dryland conditions of eastern U.P. Ann. Arid zone. 
14:2, 1975, 159-66. 
In dryland conditions barley was found most 
suitable rabi cereal as compared to wheat and Oat. 
Crop responded significantly upto 90 kg N per hectare 
and better utilization of nitrogen at lower rates as 
compared to higher rates. This significant use and 
response was due to instalmented application of 
nitrogen as basal kg N/ha + 30 kg N/ha by foliar 
spray. Split application of nitrogen in the combianton 
for foliar and basal placement was more economical. 
-, -, -, VARIETIES - PEARL MILLET response of 
130. Kaushik, S.K.; Gautam, R.C. Response of pearlmillet 
hybrids to nitrogen fertilization and plant under 
rainfed conditions. Ind. JL. Agri. Sc. 56:1, Jan 1986, 
37-40. 
Field experiment held in 2 year with 3 variities 
of pearlmillet hybrids grown at 3 levels of N (40, 80, 
and 120 kg/ha) and three plant densities (100,000, 
150,000 200,000 plants/ha). ^BDll' gave the highest 
grain yield that is 22.8 q/ha. In rainfed areas the 
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hybrids did not give good response beyond the 80 kg 
N/ha. Optimum use of N should be 52 kg/ha. 
-, -, NITROGEN, VARIETIES-WHEAT KULUVALLEY (H.P.) 
131. Singh, CM.; Sood, B.R. Response of rainfed wheat to 
nitrogen fertilization in Kulu Valley (H.P.) Ind. JL. 
Aqron. 24:1, Mar-May 1979, 27-31. 
Field experiment was conducted under rainfed 
conditions during rabi season of 1975-76 and 1976-77 
at cereal Breeding sub-station Agricultural complex 
Kulu (H.P.). Study was with five wheat varieties (S-
308, Bajaura - 1, Firja, Shaila and LSW-110) and four 
levels of nitrogen (0, 30 60 and 90 kg N/ha) . Crop 
responded significantly upto 90 kg N/ha 'Shailja' 
yielded significantly in comparison to other 
varieties. Profitable level of nitrogen was 118 kg per 
hectare and optimum yield on the basis of pooled 
analysis was 3350 kg/ha. 
-, -, -, YIELD/QUALITY RICE effect of 
132. Rao, K.S.; Moorthy, B.T.S. Effect of graded levels of 
nitrogen on yield and quality of different varieties 
of scented rice (oryza sativa) in coastal orissa. Ind. 
JL. Acrri. Sc. 63:8, Aug 93, 467-72. 
Experiment conducted during wet and dry 
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seasons of 1988-90 at Cuttack in alluvial soils to 
find out effect of graded levels of nitrogen on grain 
yield and quality of scented rice varieties. During 
wet season a local variety 'Badshahbhog' gave highest 
grain yield. Among long Slender Basmati-grain types 
'Kasturi; IET8579, and Ranbir Basmati' were promising. 
-, -, -, YIELDS, WHEAT-RAINFED 
133. Prasad, Kamta; Tandon, J.P. and Ved Prakash. Effect of 
rainy season crops and nitrogen rates on the yield of 
rainfed wheat and the economic of its rotation with 
other crops. Ind. JL. Agri. Sc. 55:3, Mar 85, 172-6. 
Three year field experiment at Almora showed that 
grain legumes favourble affected wheat yields and 
cropping system economics while fodder legumes were 
beneficial only to wheat yield. Mean grain yields of 
wheat were 20.64 20.04, 18.06, 17.84, 16.61 and 15.07 
q/ha, when grown after fodder cowpea, horse gram 
soyabean, soyabean + fingermillet intercrop and 
fingermillet respectively and were equilvalent to 
direct application of 31.0 28.4, 20.1, 19.1, 14.0 and 
7.5 kg N/ha respectively. There was no significant 
inter-action between rotations and N rates. 
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-, -, N/P, DOSAGES - KODO experiment 
134. Kaushik, S.K.; Gautam, R.C. Response of millet Kodo 
varieties to nitrogen and phosphorus levels under 
rainfed conditions. Ind. JL. Aaron. 26:2, Jun-Aug 
1981, 168-70. 
Experiment comprised of 4 levels of nitrogen 
(10,20, 40, and 60 kg/ha) and two levels millet of P 
(o and 20 kg /ha) to assess the response of 3 Kodo 
millet varieties (IPS - 147 - JNK-364 and Kherpur) 
under rainfed conditions. Results showed that JNK 364 
yielded higher grain and all varieties responded 
significantly to N upto 60 kg and all varieties 
responded significantly to N upto 60 Kg and p up to 20 
kg. 54 kg N/ha was found optmum economically while 
yield was maximum at 60 kg N/ha. 
-, -, NPK, BAJRA/GRAM 
135. Brar, J.S.; Rana, D.S. Effect of NPK application on 
the yield of bajara and gram under rainfed conditions. 
Ann. Arid Zone. 19:1, 1980, 19-28. 
Experiment indicated that in the first year of Iwo 
rainfall and low moisture storage of surface soil at 
sowing of the crops , grain yield of bajra was nearly 
half and of gram was 1/5 to half second year. Bajra 
showed significant responses to N upto 90 kg per 
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hectare and P upto 45 kg P2^5 ^^^ hectare in second 
year, but in first year significant reponses to N and 
were only upto 3 0 kg N and 15 kg P2O5 pe^ hectare 
respectively. Grain gave significant response to 40 kg 
P2OC/hectare, when applied alone, but response in the 
presence of N was significant only up to 20 kg P2O5 
perhectare during both years. 
-, -, -, WHEAT FIELD-TRIAL, JHANSI 
136. Gahlot, K.N.S.; Ram Vishal. Fertilizer application in 
rainfed wheat. Ind. JL. Agri. Res. 12:1, Jan-Mar 1978, 
57-8. 
Field Trial was conducted at Regional agriculture 
testing and Demonstration centre, Jhansi (U.P.) during 
1973-74 and 1974-75 on wheat Kalyan sona. A basal dose 
of 2 0 kg P205/ha and 20 kg K2O with 40 kg N through 
placement at planting is the best practice for 
enhancing wheat yields under rainfed conditions. In 
case, fertilizer is in short supply at sowing 20 kg N 
may be applied as N foliar spray at tillering and pre 
flowering stage of wheat crop. 
-, -, N P Zn, WATER-USE/YIELDS, PEARLMILLET effect on 
137. Mahwal, G.L.; Patel, R.R. Effect of nitrogen, 
phosphorus and zinc on the yield and water use by 
pearlmillet under rainfed condition. Ind. JL. Agri. 
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Res. 23:1, Jan-mar 1989, 15-21. 
Discuss requirement of N, P and Zn by perlmillet 
variety 'C.J. 104' combination of 75 kg N and 25 kg 
P20c/ha gave significantly higher grain and stower 
yields. Zinc sulphate did not give any reponse. 
-, -, PHOSPHATE, IRRIGATED-WHEAT, MAHARASHTRA 
138. Nirale, A.S. Phosphate uptake by wheat (Triticum 
species) varieties grown under irrigated and rainfed 
regions of Maharashtra. Ind. JL. Agric. Sc. 58:12, Dec 
1988, 939-40. 
This study was conducted to assess the growth and 
P uptake of wheat varieties in relation to mositure 
stress. 'Kalyan Sona' bread wheat and *Malvi Ka' 
macaronic wheat are high yielding varieties under 
irrigated condition whereas 'N1539' 'Nl 5643' 'Nl 146' 
are rainfed vaeieties 'Gulab' and 'Moti' are local 
selection in rainfed conditions. Higher uptake 
by'Kalyan Sona' and 'Malvika' was due to their lower 
shoot: root greater root growth and higher mineral 
uptake efficiency. 
-, -, POTASH, DOSAGES effect of WHEAT (Kalyan Sona) 
139. Dwivedi, D.P.; Misra, N.M. Response of wheat to potash 
fertilization under rainfed condition. Ind. Agri. 
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/ / 
30:1, 1986, 89-91. 
Field trial with three doses and five methods of 
potash aplication was conducted at two locations to 
investigate the suitable dose and methods of potash 
application in enhancing wheat yield under rainfed 
conditions. 40 kg K2O applied as 1/4 basal + 1/4 
foliar in equal splits at tillering and jointing 
stages gave highest grain yield of wheat variety 
'Kalyan Sona' at both the locations. 
-, SORGHUM-RAINFED 
140. Sarma, P.S. Response of rainfed sorghum (sorghum 
bicolor) to pottassium in medium deep Alfisols. Ind. 
JL. Aqri. Sc. 63:9, Sep 93, 570-3. 
Field experiment was conduct during rainy seasons 
of 1988-89 and 90 to study the response of sorghum to 
4 levels of applied potassium in high medium and low-
exchangeable K soils. Potassium @ 33 kg/ha increased 
leaf-area-Index, total dry matter, 1000 grain weight 
grains/ear and grain yield irrespective of soil K 
level. 
-, -, POTASSIUM, residual of WHEAT (Bread) 
141. Nakashgir, G.H.; Khan, G.M. Rafique, M.M. Effect of 
potassium fertilization on winter hardiness yield of 
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bread wheat (Triticum aestivum) and its residual 
effect on greengrain (vogha radiata) under rainfed 
conditions. Ind. JL. Aari. Sc. 58:9, Sep 1988, 704-6. 
Two year field study conducted in 1984-86 to 
investigate effect of K on tolerance of winter death 
in wheat and drought resistance in greengrain during 
summer in silty-clay loam soils. Treatment included 2 
rates of K (15 and 30 kg/ha) with different 
combinations of N anf Farmyard manure (FYM) 
Application of K increaes concentration of cell-sap 
and is much useful to induce winter hardiness in 
wheat. Residual effect of K on green gram was 
significant (20%) in the presence of FYM under severe 
drought. 
-, -, UREA, RICE effect of 
142. Reddy, G. Ramasubba and Reddy, K. Anand. Effect of 
different forms of urea at various levels of nitrogen 
for lowland rice. Ind. JL. Agri. Sc. 56:11, Nov 86, 
775-8. 
A 2 year field experment conducted with different 
forms of urea, showed that grain and straw yields of 
'Telia Hamsa' lowland rice increased with increasing 
doses of N upto 120 kg/ha. Marginal whereas rate of 
increasing straw yield was from 40 to 80 kg. 
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-, FORECASTING - PADDY 
143. Mehta, P.L. and Kainth, Gursharan Singh. Amritsar 
Paddy prospects grim. Econ. Times. Aug 31, 87;5. 
Article represent a traunt South-West monsoon 
coupled with in adequate supplies of power and 
irrigated nature have rendered prospects of paddy crop 
grain in Amritsar district. Paddy was transplanted on 
62.42 percent of gross cropped area against 71.49 
percent in last kharif season. 
-,-, WHEAT 
144. Mehra, P.L. and Kainth, Gursharan Sing. Amritsar wheat 
prospects. Finan. Exp. Feb. 28, 90; 6 
Favourable weather conditions coupled with timely 
sowing of higher yield. Strains over a large area, 
better weeds control and balanced use of fertlisers 
are pushing up the production of wheat in different 
areas of Amritsar, with an expected yield level of 
3,684 Kg/hectare, Amritsar district is likely to 
harvest a rich crop of 1,253 thousand tonnes against 
last year's of 1,182 thousand tonnes. 
-,-,YIELDS, RICE, WEST BENGAL 
145. Khan, S.A. and Chatterjee, B.N. Crop weather analysis 
for forecasting the yield of autumn rice in West 
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Bengal Ind.Jl.Agri.Sc. 57:11, Nov 87, 791-4. 
Data of rice yield in 25 years (1958-82) were 
taken as dependent variable and data of weekly rain 
fall covering growing period of autumn rice, from 18th 
to 35th standard week, as independent variable. 
Prediction model developed by returning selected 
rainfall variable was helpful in forecasting yield of 
rice within a deviation of ± 12 % from actual yield. 
Coefficient of determination was 0.955 and was highly 
significant at 5 % level. 
-, GREEN REVOLUTION 
146. Quraishi, M.A. Green revolution - a myth? Hindu. 
Times. Sep. 15, 87;11 
There has been a complete failure of monsoon so 
far in the whole country excepting the flood ravaged 
states of West Bengal, Assam and Bihar which has 
resulted in near total loss of kharif crops in 
unirrigated areas in the country. Green revolution is 
just a myth because it has led to many adverse socio-
economic consequences making the rich farmer richer 
and poor the poorer. 
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-,-,IRRIGATION, INDEX, LEAF INFILTRATION, WHEAT 
147. Pande, H.K. and Ravindranath, E. Leaf infiltration as 
an index of the time of irrigation fo wheat field 
Ind. Jl.Aqri.Sr:. 45:11, Nov75, 539-44. 
Third leaf from the apex of main culm proved to be 
index leaf of 'Sonera 64' wheat and a spot on bottom 
part of lamina was found to be specific for placing a 
1:1 grade of kerosene-paraffin, which, when used as a 
droplet of approximately 1 mm size, was most suitable 
indicator of stage of irrigation wheat. Oil grade took 
about 15 sec to infiltrate, indicating 50 ± 5 % 
available soil-moisture depletion, which is right 
stage for irrigation wheat under this agro-climatic 
region. 
-,-,MOISTURE/TEMPERATURE, RICE effect by 
148. Tomar, J.B. and Singh, M.P. Effect of temperature and 
moisture content during storage on the seed viability 
in rice Ind.Jl.Agri.Sc. 56:11, Nov86, 782-7. 
When seeds of 'Ratna' and 'Taichung 65' rice were 
stored at 6 different storage conditions, per centage 
of germination, root length and root:shoot ratio 
decreased from those of respective controls. High 
temperature and moisture content caused high 
deleterious effects on seed viability in both 
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varieties. 
149. Umar Sharif and Chatterjee, B.N. Effects of tillage 
and date of harvesting of the preceeding rice crop on 
productivity and noisture utilization of rainfed 
winter crops. Ind.Jl.Agri.Sc., 56:1, Jan. 86, 28-36. 
Plots where rice was harvested on 8 October there 
was greater storage of moisture in the soil profile of 
0-15 Cm. 15 day delay in harvest of rice caused a 21 
mm depletion of stored soil moisture at a soil layer 
of 0-90 Cm. High residual moisture increased seeding 
emergence of winter crops, which was more in unfilled 
than in tilled soil. Root weights of winter crops were 
more in tilled soil and when they were sown 15 days 
earlier. Among winter crops, yield was maximum in 
barley and minimum in linseed. 
-,MANAGEMENT, CONTROLS, WEEDS, RICE 
150. Biswas, J.C. and Sattar, S.A. Threshold level of weeds 
in wet-season transplanted rice (oryza sativa). 
Ind.Jl.Agri.Sc. 63:11, 1993, 705-7. 
Experiment was conducted during 1988 and 1990 to 
determine minimum weed density of mixed weed 
population beyond which control measures are essential 
for wet-season transplanted rice. Hoorah grass was 
most dominant weed. Hoorah grass and bog bulrush 
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represented 60-80 % of total weed population weeds 
reduced grain yield of rice by 7-25 %, depending on 
density. 
-,-, FERTILIZATION, PHOSPHATIC/POTASSIC, YIELDS, MAIZE 
(Hybrid) effect on 
151. Jain, G.L.; Singh, S.M.; Sharma, H.N. Management of 
phosphatic and potassic fertilizers for hybrid and 
local maize under rainfed conditions of S-E Rajsthan. 
Ind.Jl.Aqron. 27:1, Mar-May 1982, 41-7. 
Experiment was conducted with 3 maize varieties, 4 
levels of P and 5 levels of K was conducted during 
Kharif seasons of 1972-73 and 1974-75. Optimum dose 
determined was 44.6 Kg. P2'-'5 • Results showed that 
variety 'Bassi' out yielded local 'Malan' in the first 
season while 'Ganga5' was superior in the second 
season. 
-,-,NUTRIENTS, RICE-WETLAND 
152. Raju, R.A.; Reddy, K.A. and Reddy, M.N. Integrated 
nutrient management in wetland rice (Oryza sativa) 
Ind.Jl.Aqri.Sc. 63:12, Dec 93, 786-9. 
Field experiment conducted during rainy seasons of 
1989 and 1990 at Maruteru to develop na integrated 
nutrient management system in 'Chaitanya' wet land 
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rice. Application of 50 and 100 % of recommended NPK 
fertilizer through inorganic form increased yield by 
29.8, 54.8 and 93.8 % respectively compared with 
unfertilized control. 
-,-, PRICE, RICE 
153. Shabbir Hussain. Politics of rice Econ.Times. Feb.3, 
8 9 ; 5 . 
Official announcement from New Delhi raising 
central issue prices of rice with effect from Jan. 25 
was made on Jan 24, just a day after the outcome of 
assembly elections in Tamilnadu was known. If the 
announcement had been made earlier the congress(I) 
might have found itself with fewer seats in the new 
assembly than what it has bagged. Relation between 
Tamilnadu govt, and centre could also sour over the 
question of inadequate release of rice to the state. 
-,-, WEED, SOYABEAN/WHEAT 
154. Sharma, R.S. and Thakur, C.L. Integrated and 
economically viable weed management in soyabean 
(Glycine max) wheat (Triticum aestivum) crop sequence. 
Ind.Jl.Aqri.Sc. 63:9, Sep 93, 556-60. 
Field experiment was conducted during 1987-88 and 
88-89 to study weed control efficiency, production 
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potential and economic feasibility in Soyabean-Wheat 
cropping system at Jabalpur. Excessive tillage with 
tractor or bullock drawn implements improved weed 
control efficiency in both crops, but it deteriorated 
soil structure, besides utlizing additional energy and 
higher cost of production. Seed bed preparation with 
rotovator proved more economical and safe for 
maintaning soil structure. Hand-Weeding and herbicidal 
control were equally effective in controlling the 
weeds. 
-,-,YIELDS, RICE, UTTAR PRADESH, WESTERN 
155. Najmul Islam Hashmi, S. and Singh, Abha Lakshmi. Trend 
of rice production in Western Uttar Pradesh. 
Aari.Sit.Ind. 64:8, Nov 89, 649-52. 
Study reveals that in many districts of western 
Uttar Pradesh, area under rice is decreasing during 
post HYV period, but production of rice has made good 
progress with introduction of high yielding variety of 
seeds. Area under rice could not make progress due to 
low rainfull and limited irrigation facilities but 
yield of rice made remarkable progress after 1966-67 
due to introduction of HYV of paddy, of acceptable 
quality and with built in resistance to pests and 
diseases, suited to agro-climatic environment of the 
area. 
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-,-,-,-, WHEAT 
156. Hegde, D.M. Management strategy for increasing the 
productivity of rice (oryza sativa) wheat (Triticum 
aestivum) system under late sown conditions. 
Ind.Jl.Aqron. 38:1, 1993,1-5. 
3 year study at 9 locations with rice-wheat system 
showed that use of appropriate varieties can partly 
offset yield loss under late sown conditions at a few 
locations. With increase in plant density by 25 %, the 
productivity of late sown rice and wheat increased by 
almost 4 and 6 % respectively at recommended level of 
fertilizer application. 
-, MARKETING, WHEAT 
157. Mishra, G.P.; Fahimuddin and Bajpai, B.K. Wheat 
marketing in eastern Uttar Pradesh:evidences and 
implication. Agri.Sit.Ind. 62:11, Feb 88, 975-80. 
Marginal and small farmers generate some 
marketable surplus of wheat which constitutes one 
tenth of total surplus. Rest is generated by medium 
and large farmers. All marketable surplus of wheat is 
not marketed by farmers. Interfarm disposal pattern 
shows that marginal farmers in particular go for 
distress sale and other categories of farmers sell 
less than their marketable surplus. Results show that 
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farmers are not free from the grip of traditional 
marketing structure, despite state intervention in 
field of agricultural marketing and having potentials 
to benefit farmers more than what traders could do. 
-,MORPHOLOGY, HEREDITARY, GENETICS, GRAIN YIELD/HARVEST 
INDEX,RICE 
15 8. Sharma, D.K.; Shrivastava, M.N. and Shrivastava, P.S. 
Nature of gene interaction in the inheritance of grain 
yield, harvest index and their component charecters in 
rice Ind.Jl.Agri.Sc. 56:6, Jun 86, 397-403. 
Genetic architecture of yield, harvest index and 
component characters in rice was studied using 
generation mean approach for 7 cross combinations. 
Epistatic effect varied in different characters and 
crosses, and were much less than the mean effects. For 
yield the major component of genetic variation was due 
to dominance and additive x additive gene effects, 
wheras for harvest index, the major contribution was 
from additive x dominance and dominance x dominance 
effects. 
-,-,-,-, RICE 
159. Acharya, S . ; Sharma, K.D. and Sahi, H.P.S. 
Unsuitability of micro-environments for assessing the 
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stability for yield and its components in rice. 
Ind.Jl.Aqri.Sc. 55:3, Mar.85, 139-41. 
Study conducted on stability of yield and its 
components in 2 0 genotypes of rice of 9 macro and 6 
micro environments showed that non-linear component 
accounted for most of interaction in both 
environments. Non-significant correlations indicated 
that micro-environments do not provide differences 
similar to those observed at different locations and 
are hence unsuitable for assessing stability of 
performance. 
160. Sarathe, M.L.; Singh, S.P. and Perraju, P. Heterosis 
and combining ability for quality characters in rice. 
Ind.Jl.Aqri.Sc. 56:11, Nov 86, 749-53. 
In a diallel involving 8 varieties of rice (Oryza 
sativa) all 28 crosses showed significantly positive 
heterosis over better parents for water uptake and 
kernel elongation. For alkali value and amylose 
content in kernel and yield/plant majority of crosses 
manifested positive heterosis. 
-,-,-,-,SORGHUM 
161. Goud, J.v.; Vasudevarao, M.J. and Puttarudrappa. 
Quantitative inheritance of some morphological 
characters in sorghum. Ind.Jl.Agri.Sc. 45:11, Nov.75, 
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506-15. 
In a study of a 5 generation set cnsisting of P^, 
^2' ^1' ^2 ^^^ ^3 °^ cross 'shallu' x ^GM 2-3-1', a 
high heritability value and a low potence ratio were 
observed for plant height, and a high heritability, 
and moderate potence ratio for other morphological 
characters. Estimates of genetic components of 
variation revealed highly significant d' (additive 
effects + additive x dominance effects) for plant 
height, internode length and internode number, and a 
highly significant i' (additive x additive 
interaction) for all other characters. 
-,-,-,-,TRITICALE 
162. Sandha, G.S.; Vellanki, R.K. and Dhindsa,G.S. 
Variability and correlations among metric traits in 
hexaploit triticale Ind.Jl.Agri.Sc. 55:8, Aug.85, 499-
501. 
In 30 diverse strains of triticale the genotypic 
variability was found to be highest for tillers/plant 
(45 %) followed by spike length (22 %) and peduncle 
length (19 %) and lowest for harvest index (6 %) and 
grain filling period (8 %) . All other characters had 
moderate estimates of genotypic coefficient of 
variability. 
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I I t I WHEAT (bread) 
163. Verma, Sher Singh and Mohd. Yunus. Role of epistasis 
in the analysis of genetic components of variance in 
bread-wheat. Ind.Jl.Agri.So. 56:10, Oct.86, 687-9. 
In a modified triple test cross 'WH 108' x 'WH 
147' of bread wheat, epistasis was important for 
expression of tillers/plant, grains/ear and grain 
weight/ear.Additive and dominance components were 
significant for tillers/plant, grains/ear, grain 
weight/ear and grain yield/plant, except for 100 grain 
weight. Due to presence of epistasis for most of 
charcters selection in later segregating generation 
would be more effective for the improvement of these 
characters. 
-, NUTRIENTS, NITROGEN, BARLEY effect on 
164. Pande, P.C. and Jain, D.K. Effect of nitrogen 
nutrition on the response of barley to NO2 . Acta 
Bot.Ind. 20:2, 1992, 286-92. 
Seedling of Hordeum vulgare cv Patti were supplied 
nutrient solution with medium, reduced and raised 
nitrogen levels and exposed to 100 ppb and 300 ppb and 
500 ppb NO2 continuously for three weeks. All three 
concentrations of NO2 used significantly increased 
growth of plants under medium nitrogen regime. There 
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was no effect of lower doses of NO2 on plants growing 
in nutrient medium with raised nitrogen. High doses of 
NO2, significantly reduced growth of aerial parts. 
-,-, SULPHUR/IRON, GROWTH, LEAF COMBINATION, RICE 
165. Pillai, P.B. and Singh, H.G. Effect of different 
sources of sulphur and iron on flag-leaf composition 
and grain yield of rice on calcareous soils. 
Ind.Jl.Aari.Sc. 45:8, Aug 75, 340-3. 
Results of a 2 year field experiment comprising 
combinations of 5 sources of soil applied sulphur and 
4 sources of foliage applied iron, including stable 
iron chelate, showed that application of elemental 
sulphur was best for preventing chlorosis and 
increasing rice yield on calcareous soils. Increases 
in grain yield of rice with sulphur application were 
associated with increased sulphur, nitrogen, potassium 
and chlorphyll content of flag-leaves and reduced Ca + 
Mg and leaf-sap pH. 
-,-,ZINC/IRRIGATION, ALKALINE SOIL, RICE effect on 
166. Pathak, A.N.; Tiwari,K.N. and Upadhay,R.L. Studies on 
Fe and Zn nutrition of rice in saline alkali soil at 
different moisture regimes. Ind. Jl. Acrri. Sc 45: 8, 
Aug 75, 335-9. 
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Greenhouse study in saline alkali soil indicated 
pronounced effect of Fe and Zn fertilizers on dry-
matter yield, chemical composition and uptake of 
nutrients by 'Sona' and 'lET 1991' varieties of rice. 
Moisture regimes also influenced significantly dry 
mater yield, concentration of Fe, Zn and Mn in tissues 
and uptake of Fe, Zn, P and Mn. Effect of interaction 
between Fe-Zn moisture Fe and moisture Zn were also 
significcant on dry matter yield and concentration of 
Fe and Zn. 
-, PHOTOSYNTHESIS, LEAF NUMBER, PHOTO PERIOD/TEMPERATURE, 
WHEAT effect on 
167. Saini, A.D.; Dadhwal, V.K. and Nanda, R. Thermal and 
day length changes effecting leaf number and their 
appearance in wheat. Ind. Jl. Acrri. Sc. 57: 11, Nov. 
87, 815-20. 
Pattern of changes in leaf number and rate of leaf 
emergence on mother shoots of 'kalyansona' 
'Sonalika'and 'Hindi 62' bread wheat and 'HD 4502' 
macaroni wheat was examined on changing photoperiod 
and temperature resulting from serial sowing dates. 
Regression analysis showed that total leaf number 
increased by 1 leaf for every 3°C rise in mean 
temperature in 'HD 4502' and 4\C in 'Hindi 62'. Rate 
of leaf emergence was strongly dependent on 
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accumulated heat units. 
PINE NEEDLE, WHEAT effect of SOLAN 
168. Moorti, T.V.; Sharma, R.K. Effect of mulching and seed 
rate on rainfed wheat (Triticum aestivum). Ind. Jl. 
Aqri. Sci. 59 : 2, Feb. 89, 129-30. 
Experiment was conducted during 1982-83 at Solan. 
Moisture requirement of wheat is higher than that of 
other winter season competing crops like barley. Crop 
mulching was found to be useful for conserviving the 
moisture. Analysis of mulching treatment showed that 
maize stover was not suitable as much and use of pine 
needle mulch proved the best. Use of pin-needle mulch 
caused the wheat yield to increase by 3.31 kg/kg. 
seed.. 
-, STORAGE, SEEDS, CONTAINERS/PROTECTANTS, WHEAT effect of 
169. Paul, S.R.; Chaudhary, A.K. and Dey,S.C. Effect of 
different containers, seeds protectants and periods of 
storage on viability and vigour of stotrred wheat 
seeds. SR. 20 : 1, 14-7. 
Storage experiment on wheat 'Sonalika' was 
conducted with two types of containers and three seed 
protectants for six months. Of the two types of 
containers, double polythene bag of 300 gauge was 
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usperior to cloth bag for purpose aof seed storage. 
All three treatments were better than control through 
captan + B.H.C. was the best. Seed deterioration 
advanced with time. 
-, -, -, HYBRIDS, CONTROLLED CONDITION, PEARL MILLET 
170. Yadav, Ravinder S.; Dadlani, M. and Agarwal, P.K. 
Storability of seeds of two F-|_ pealr millet hybrids 
and their parents under controlled conditions. Ind. 
Jl. Aari. Sci 57: 11, Nov 87, 821-4. 
Seeds of 2 pearl millet hybrids and thier 
respective females and males were stored under 50% and 
70% relative humidity at 20 and 30 + 1°C for 270 days. 
Loss of seeds viability was hastened with an increase 
in relative humidity or temperature during storage 'MS 
5141A' showed least reduction in seeds viability under 
any conditions, 'D 151' under these conditions, 
suggesting a dominance of better storability. 
, TRANSPORTATION, PROGRAMMING-LINEAR, WHEAT application 
of 
171. Kumbhar, S.L. and Sirohi, A.S. An application of 
linear programming in trnsportation and storage of 
wheat. Aari Sit. Ind. 35: 12, Mar 81, 919-23. 
It deals with optimal spatial distribution of 
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storage capacity and inter state movements involved in 
transitory phase of getting optimum storage quantities 
of wheat. Initial stocks in various states and 
distribution require merits calculated by following 
recommendations of National Commission on Agriculture, 
Linear Programming model aims at minimisation of costs 
of transportation and storage both in surplus and 
deficit states subject to quantity balancing equations 
and existing available railway transportation 
constraints. 
-, -, VARIATIONS, TEMPORAL/GENOTYPICRICE, KERALA 
172. Kumar, B. Mohan and Dev, Sukumara V.P. Temporal and 
genotypic variations in the storability of rice (Oryza 
Sativa) under the ambient conditions of Kerala Ind. 
Jl. Aqri. Sci. 58: 4, Apri 88, 283-9. 
Twenty one varieties of rice comprising 8 
photosensitive and 13 photoinsensitive varities were 
tested for seed longevity under ambient contitions of 
storage. Seed produced varieties also differed 
considerably in rate of seed deterioration during 
storage. Based on speed with which seed deteriorations 
took place under ambienbt storage, these varieties 
were grouped into 4 storability classes. viz, 
excellent, good, moderate and poor. 
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-, SURVEYS-CROPS, MAIZE/WHEAT- PUNJAB 
173. Singh, Joginder. Maize crop in Punjab : 15 percent 
decline likely in 1987-88. Econ. Times October 21, 87; 
5. 
This article examines that on the basis of sample 
survey, the prognosis is that the area under maize 
will decline to 228,000 hectares in 1987-88. Average 
yield per hectare is stated to decline to 1900 kg. 
Maximum decline was in Jalandhar district which 
observed 53.54 percent decline in area. Drought in the 
state at time of sowing of maize has thus effect the 
crop worse than that of paddy. 
-, TOXILOGY, SODIUM CHLORIDE/CHLOROPHYLL, RICE effect of 
174. Krishnamurthy, R.; Anbazhagan, M. and Bhagwat, K.A. 
Effect of sodium chloride toxicity on chlorophyll 
breakdown in rice Ind. Jl. Agri. Sci. 57: 8, Aug 87, 
567-70. 
Accumulation of Na in shoot showed negative 
correlation with plant survival in of varieties of 
rice. Chlorophyll was used as an indicator of 
metabolic status and relationship between shoot Na and 
reduction in Chlorophyll concentration of third leaf 
showed that reduction in leaf area was more with more 
concentration of ions. 
130 
-, TRADE and TRADING, PRICES, INPUT/OUTPUT, WHEAT/RICE, 
INDIA. 
175. Suhag, K.S. and Nandal, D.S. Terms of trade between 
input and output prices of wheat and rice in India. 
Aari. Sit. Ind. 65: 6, Sept. 90, 379-85. 
Terms of trade between input and output prices of 
wheat and rice have moved against the farmers and 
input and output prices of wheat had deteriorated much 
faster. Over a period of time cultivation of these 
crops is becoming less and less profitable. 
-, YIELDS, ACREAGE, KHARIF JOWAR - MAHARASHTRA 
176. Sale, D.L.; Dhongade, M.P and Gavali A.V. Determinants 
of Acreage of kharif Jowar in Maharashtra State. Agri. 
Sit. Ind. 64: 12, Mar 90, 1011-4. 
Regression co-efficient of lagged price of Kharif 
Jowar was significant due to impact of introduction 
and spread of HYVs of Kharif Jowar. Rainfall during 
pre-sowing period had positive impact on acreage 
alteration of Kharif Jowar. Acreage of competing crops 
showed a positive influence on Kharif Jowar acreage. 
-, -, ANALYSIS, PATH COEFFICIENT, PEARL MILLET 
177. Yadav, O.P.; Manga, V.K. and Saxena B.L. Ontogenic 
approach to grain production in pearl millet 
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(Pennisetum glaucum) based on path-coefficient 
analysis. Ind. Jl. Acrri. Sci. 64: 4, Apr 94, 233-6. 
Path coefficient analysis, based on ontogeny of 
pearl millet carried out during rainy seasons (Kharif) 
of 1990 and 1991 to study the relationship among grain 
yield, yield components, pre-flowering period and 
threshing ratio. Thirty genotyps were grown for two 
years at Jodhpur under natural moisture stress during 
grain-filling stage. Variation in grain yield 
primarily dependent on threshing (%) and Panicles/m . 
More days to flowering affected adversely the 
threshing (%) , whereas panicles/m^ positively 
influenced it via-pre flowering period. 
-, -, AREA, RICE, KARNATAKA 
178. Ramesha, Y.S.; Ramanna, R. and Achoth, Lalith. Supply 
response of rice in Karnataka. Agri. Sit. Ind. 63: 1, 
Apri 88, 9-13. 
Production of rice in the state can be stepped up 
by increasing per hectare yield rather than by an 
increasing area under the crops, since for the state 
as a whole, area adjustment is already quite high, and 
there is no further scope for increase in area under 
rice. It is also supproted by area response to price 
fo rice for the state as a whole Yield can be 
132 
increased by adopting improved technology involving 
adequate use of various inputs, such as fertilisers 
HYV seeds etc. 
-,-, CHARACTERS, CHEMICAL/MORPHOLOGICAL, FLOODING, RICE 
effect on 
179. Weeraratna, C.S. Effect of flooding on some chemical 
and morphological characteristics of rice Ind. Jl. 
Agri. Sci. 45 : 10, Oct 75, 461-3. 
Standing water did not significantly influence 
some morphological characters in rice, but yield was 
significantly higher under flooded conditions. Uptake 
of manganese and iron, and Fe/Mn were higher in plants 
grown under flooded conditions. 
-, -, ECONOMICS, RICE/WHEAT-INDIA 
18 0. Chaddha, G.K. Cereal economy of Indian Agriculture : 
Yield rates of rice and wheat. Agri. Sit. Ind. 35: 9, 
Dec. 80, 665-73. 
25 year history of Inian agriculture shows that 
increases in yield rates of rice and wheat have been 
shared unevenly by different states. Overview of whole 
period suggests that states, such as, AP, Tamil Nadu 
and Punjab Haryana achieved expansion in rice yield 
rates, UP and WB showed moderate expansion and MP, 
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Maharashtra and Bihar recorded a disappointing 
achievment. Contrast to rice, increases in yield rates 
of what have been sustained, although marked inter 
state variations existed. Both rice and wheat suffered 
periodic downfalls in their yield levels in almsot 
all states. 
-, -, EVALUATION, VARIETIES, MAIZE, FORAGE-EXPERIEMENT 
181. Gill, A.S.; Patil, B.D.,- Yadav, C.L. Evaluation of 
maize varieties for fodder yield under rainfed 
conditions. Agri. Sc. Dig. 6 : 4, 1986, 189-91. 
Experiments were conducted to study the relative 
performance of maize varities for forage yield during 
seasons of 1977-78 under rainfed conditions at Indian 
Grossland and Fodder Research Institute, Jhansi, VLTl, 
JML 603 and Kisan varieties of maize were found to be 
more forage yielding. 
, FERTILIZATION, NITROGEN-PLACEMENT, RICE/WHEAT effect 
of 
182. Singh, O.P.; Singh, R.A.; Singh, Mahatim. Effect of 
compaction and nitrogen placement on yield and 
nitrogen uptake by rainfed rice and wheat. Ann. Arid. 
Zone. 17: 2, 1978, 123-32. 
Field experiments were conducted with three levels 
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of compactions and three depths of placement of 
nitrogen under rainfed conditions, compaction 
treatment did not show any significant increase in 
concentration of nitrogen and protein percentage of 
rice and wheat. Soil compaction influenced nitrogen 
uptake by rice and wheat placement method was found 
useful for application of nitrogen in the rice crop, 
wheat yield was significantly affected by placement of 
nitrogen. 
-,-,-, VARIATION, TEMPORAL, AREA, RICE, TAMILNADU 
183. Chandrasekaran, M.; Varadarajan, S. and Chandran, K. 
Temporal variation in fertiliser use for rice 
production in Tamil Nadu. Agri. Sit. Ind. 64: 4, July 
89, 255-7. 
Level of fertiliser applications and yield for 
different groups of paddy varieties increased over the 
study period. Disaggregate analysis conducted for 
different varietal groups revealed positive uptrend in 
yield of IR varities, a diminishing response in case 
of indigenous varieties and a negative response for 
fertiliser applied to local varieties. 
-, -, FLOODING/ALKALINITY, WHEAT effect of 
184. Gill, K.S.; Qadar, Ali and Singh, K.N. Effect of 
interaction of flooding and alkalinity at various 
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growth stages on grain yield of wheat (Triticum 
aestivum) Ind. Jl. Agri. Sc 63: 12, Dec. 93, 795-802. 
Experiment conducted with 5 promising varieties of 
wheat at pH 8.0-pH 8.5 and 9.4 and 9.6 under 4, 8 and 
12 days of flooding at crown-root initiation, 
flowering and grain filling stages. Crown root 
initiation was more sensitive to flooding stress. For 
grain yield, flowering stage was more adversely 
affected than other stages. 
-,-, FORECAST, RICE 
185. Jain, R.C.; Garg, R.N.,; Singh, Gurucharan. Model to 
forecast yield of rice (Oryza Sativa) using 
agrospectral data Ind. Jl. Agri. Sc. 64: 5, May 94, 
320-3. 
Experiment was conducted at New Delhi to develop 
on integrated model for forecasting the yield or rice 
using agro-spectral data. Rice yield would be forecast 
a month before the harvest. For the model, data are 
required at the negative stage on normalized 
diffrence, difference in temperature between canopy 
and air and ttal dry matter accumulation. At the 
flowering stage the data are required on normalized 
difference and weight of panicles. It normalized the 
difference and weight of panicles at the flowering 
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stage of the crop. 
-, -, GAPS/CONSTRAINSTS, WHEAT analysis 
186. Singh, K. and Yadav, J. P. Gaps and constraints in 
wheat productivity : a system analysis. Agri. Sit. 
Ind. 64: 8, Nov. 89, 627-31. 
There was no significant difference between yield 
of experiment stations and potential. Difference 
between potential and actually realised yields on 
farmers field was statistically significant in all 
catgories of farmers in both regions. Gap was highest 
incase of small farmers. Constraints for research cum 
management gap were mainly due to management-cum 
environmental factors. Among bio-physical 
technological, socio-economic and commmunication 
constrainsts responsible for extension gap, 
technological gap and socio-economic status were 
highest and lowest contributing factors, irrespective 
of categories of farmers and regions. 
-, -, HUMIDITY/TEMPERATURE, SEDLINGS, RICE effect on 
187. Qayyum, H.A. and Vergar, B.S. Effect of relative 
humidity and temperature on the growth of rice 
seedlings Bang. Jl. Bot. 22: 2, 1993, 177-81. 
Variation on relative humidity and temperature on 
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growth and chlorophyl content of 'NS 19' 'Kurkaruppan, 
'Hashikalami' 'LMN' and MI48' variety of rice have 
been studied. Shoot dry weight, leaf area and height 
of rice seedlings at 50% relative humidity were 
significantly lower than those at 80% relative 
humidity for all varieties. Opposite significant 
trend was observed due to increase in day/nigh 
temperature from 29/21 to 35/21°C. 
-,-, HYBRID, SEEDS, RICE 
188. Janaiah, A.; Ilyas Ahmad and Vivakmat, B. Hybrid rice 
: an opportunity for food security in India. Yoi. 37 
: 20, Nov. 93, 7-9. 
Authors underline the need for intensive research 
in hybrid rice to suit upland and lowland rainfed eco-
system in view of the production plataeu reached in 
such a programme for irrigated eco system. They add 
these low eco systems have huge untapped potential. 
Side by side, effort should be continued vigourously 
to improve the quality of hybrid rice. 
-,-, MANAGEMENT, INPUTS, NON-MONETARY/MONETARY, RICE 
189. Ganai, B.A.; Khan, G.M. and Majid, M.A. Management of 
non-monetary and monetary inputs lead to higher rice 
yieds in Kashmir Valley. Agri. Sit. Ind. 64: 10, Jan 
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90, 809-10. 
Higher rice grain, grain yields are beyond doubt 
if both non-monetary and monetary and monetary inputs 
are managed properly. 
-,-, MEASUREMENTS, GRAIN/SPIKE, WHEAT (durum) 
190. Maloo, S.R. Combining ability for grain yield and its 
contributory characters in durum wheat. Ind. Jl. Agri. 
Sc. 57 : 8, Aug 87, 535-8. 
9 x 9 diallel involving divrse varieties showed 
highly significant general combining ability (gca) and 
specific combining ability (sea) variance for days to 
50% spike emergence, effective tillers/plant, spike 
and grain yield/plant of durum wheat under normal and 
late planting. The gca variance were higher than sea 
variance in both sowing dates for all characters, 
indicating the preponderance of additive gene effects. 
-,-,-, LEAF COUNT, WHEAT (bread) 
191. Prabhu, K. Vinod and Sharma, G.S. Combining ability 
for flag leaf area in bread-wheat. Ind. Jl. Agri. Sc. 
57: 12, Dec. 87, 873-5. 
In a 9 X 0 diallel cross of bread wheat variance 
for general and specific combining ability (gca and 
sea) was highly significant for flag leaf area, the 
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farmer being predominant. Parents 'HUW 12', HUW 117' 
and HD 2160' were good general combiners for large 
flag leaf whereas *K 68' UP 115' ^HD 2160' WG 377' and 
'HUW 81, were poor genral combiners. 
-, -, PATTERNS-INTERNODE SORGHUM role of 
192. Chaudhuri, S.D. and Pawar, K.R. Internode patterns in 
Sorghum and their orle in grain yield. Ind. Jl. Agri. 
Sc. 56: 7, Jun 86, 453-6. 
In 48 cultivars of grain sorghum, 10 internode 
patern were receognised depending upon length of 
successive internode from base. Only 2 cultivars 
exhibited 1 pattern viz. accelerated growth. Other 
exhibited a combination of 2 or 3 patterns, viz, 
accelerated, uniform and retarted growth. 
-, -, PEARLMILLET 
193. Prem Sagar and Singh, N.P. An analysis of Pearl Millet 
Growth in India. Agri. Sit. Ind. 63 : 2, May 88, 127-
29. 
Bajra is an important crop of semi-arid tropics 
and no other cereal crop gives such a high biomass in 
so short duration as Bajra and no other crop can 
compete it in its per day productivity, but not much 
efforts seems to have been made in terms of research 
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and development in comparison to other cereals. Bajra 
has high potential and gives good return with little 
cash inputs. It demonstrates that there are situations 
where cultivation of pearl millet holds hope. 
-, -, PHYSIO CHEMICAL CHARACTERISTICS, RICE 
194. Sarkar, R.K.; Nanda, B.B.; and Lodh, S.B. Grain 
characteristics and cooking quality of aromatic and 
non-aromatic long and slender varieties of rice 
(oryza sativa). Ind. Jl. Agri. Sc. 64: 5, May 94, 305-
9. 
Physio-chemical characteristics of 12 long and 
slender rices including aromatic (9) and non aromatic 
(3) were studied in 1992. High density grain (%) 
showed significant positive association with 100 grain 
weight, hulling, milling and head rice recovey. On the 
basis of physical appearance, amylose contebnt, alkali 
value, gel consistency and cooking quality, viz. water 
uptake, kernel length and breadth after cooking and 
volume expansion, ^Basmati 3 85' and 'Gaurav' among the 
scented and 'Hatipanjari' among the non-scented, were 
found superior to others and could be used as donars 
for quality rice breeding programme. 
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-, -, PLANS, FIVE YEAR, JOWAR/BAJRA impact on 
195. Krishna, A.V.S.R.; Yadav, M.D. and Kalla, Jagdeesh C. 
Impact of the five year plans on the productivity of 
dryland cereals in Western Rajasthan. Agri. Sit. Ind. 
60 : 9, Dec. 85, 785-8. 
Impact of plan efforts on yields of Bajra and 
Jowar was studied over ten periods consisting of six 
five year plans. Study revealed that plan efforts did 
not play significant role in improving yield rates of 
Bajra and Jowar in most arid districts of Western 
Rajasthan. It was found that rainfall was most crucial 
variable responsible for yield variations in dryland 
areas. 
-, -, PRICES, INPUT/OUTPUT, WHEAT 
196. Goyal, S.K. and Singh, I.J. Farm prices and inputs 
demand on wheat farms in Haryana. Acrri. Sit. Ind. 65: 
8, Nov 90, 509-11. 
Demand for variable inputs responded positively to 
the output prices, irrigation expenditure and 
endowment of land. Input demand was negatively 
affected by its own price. Capital expenditure was 
found to displace human and bulllock labour. Capital 
substituted bullock labour more strongly than human 
labour. 
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-, -, RICE, BIHAR-RANCHI 
197. Singh, R.P.; Thomas, Saji and Chandra, Naresh. Factor 
demand, output suply and constraints to dryland rice 
production in Ranchi district of Bihar. Agri. Sit. 
Ind. 64 : 4, July 89, 265-9. 
Factor demand analysis points out that 
agricultural product prices, wage rate and fertiliser 
price are important variables in achieving goals of 
employment and increased use of fertiliser. 
Constraints to dry land rice production are 
formidable and in order to ensure higher yield, 
infrastructural facilities, like water shed, land 
improvement and soil and water management, efficient 
input and output market etc. need to be provided which 
will result in higher rice productivity. 
-,-, SOILS-SODIC, FERTILIZATION, WHEAT, EVALUATION 
198. Tomar, N.K.; Sharma, A.K. and Gupta, A.P. Evaluation 
of Mussorie rock phosphate incubated with cattle dung 
and low grade pyrite for wheat in sodic soil. Ind. Jl. 
Aqri. Sc. 57 : 11, Nov 87, 801-8. 
Pre-incubation of fertilizers with 0.25% manure 
and pyrite @ 50% of gypsum requirement increased 
drymatter yield by 2.87 times with Mussorie rock 
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phosphate and 1.90 times with triple superphosphate 
compared with their exclusive application in 'WH 283' 
bread wheat. 
-, -, VARIATION, SPATIAL, AREA, WHEAT, BIHAR 
199. Bhagat, L.N. Spatial variations in supply response of 
wheat crop in Bihar : an economic study. Agri. Sit. 
Ind. 64: 10, Jan 90, 817-23. 
Study indicates inter-district variations in 
supply response of wheat crop in Bihar-infra 
structural facilities in district appear to be most 
important factor explaining inter-distric variations 
in production, elasticity to price in case of wheat 
crop. Study emphasises need for suitable policy for 
raising level of agricultural infrastructure in those 
districts where it is low. 
-, -, -, -, WHEAT, RAJASTHAN 
200. Gajja, B.L.; Vyas, D.L. and Kalla, Jagdesh C. Spatial 
variation in supply response of wheat in Arid areas of 
Western Rajasthan. Agri. Sit. Ind. 39: 8, Nov 84, 
591-4. 
Decisions pertaining to, allocation of area under 
wheat crop corresponds strongly and positively with 
harvest price lagged by one year or two years. Harvest 
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price lagged by one year had negative influence, it 
turned out to be invariably positive under lag of two 
years. 
-, -, WHEAT analysis 
201. Srivastava, A.N. and Nema D.P. Graphical analysis of 
physiological traits and yield in bread wheat 
(Triticum aestivum). Ind. J. Agri. Sc. 63: 8, Aug 93, 
479-83. 
Graphical analysis for physiological traits and 
yield was porformed in a half-diallel get involving of 
diversie percent of bread wheat for pooled data of 
1987-88 and 1988-89. Epistasis was found absent for 
all traits except net assimilation rate and crop 
growth rate. Scattered distribution of position of 
parental array points for net assimilation rate, crop 
growth rate, biological yield and grain yield 
indicated the genetic diversity among percent for 
these traits. 
-, -, -, HIMACHAL PRADESH 
202. Kumar, Surinder; Kapur, R.C.; Mirchandani, Ramesh. 
Levels of productivity of wheat crop in different 
agro-climatic zone in Himachal Pradesh. Agri. Sit. 
Ind. 38: 12, Mar 84, 817-9. 
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Findings of all three years of study i.e. 1979-80 
to 1981-82 reveal that level of productivity of 
unirrigated wheat is highest in mid hills ranging 
between elevation of 3000-5000 feet and it is lower in 
low hills, i.e. below 3000 feet. Yield of irrigated 
wheat is highest in low hills. Difference in yield 
rates is not due to sampling fluctuations but is due 
to pecular difference in soil characteristics and 
climatic conditions prevailing in different agro-
climatic zones. 
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